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Uvodni slovo

Vazené ucastnice, vaZzeni tcastnici konference Projektové vyucovani v priro-
dovédnych piedmétech, je nam velkou cti, Ze Géastnici svym zdjmem nadéle
podporuji pavodni myslenku poitadani konference, na které studenti dostavaji
prostor prezentovat vlastni projekty. V poslednich letech sili i zadjem ti¢astniki
z tad akademikt, coz konferenci umoziiuje nadéale rist a produkovat kvalitni
vystupy.

Ttrin4ctka neptinesla predeslému roéniku zddnou smulu. Naopak. Sbor-
nik ptispévki obsahuje 28 prispévki autort z Ceské republiky, Slovenska,
Némecka, Polska i Finska. Organiza¢nimu tymu konference se podatilo umistit
sbornik na Conference Proceedings Citation Index v ramci Web of Science, coz
umoznuje $itit vystupy konference i do zahraniéi.

K leto$nimu, ¢trnactému, roéniku bylo s piispévkem piijato rekordnich 39
autortl nebo autorskych tymu. Dal$i novinkou je i roz$iteni témat o geografii
nebo uéast z tad didaktiku fyziky. P¥irodovédné obory v ndzvu konference tak
dochézeji naplnéni.

Za organizac¢ni tym konference piejme vSem ucastniktim zajimavé piispévky,
podnétné diskuze, a ptedevsim spoustu impulzti pro dalsi praci.

Praha, tijen 2016
Martin Rusek, Dagmar Starkova
(editoti)
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Editorial

Dear participants of the conference Project-based Education in Science Edu-
cation, It is our great honour that with their interest the participants support
the original idea of the conference where students have the opportunity to
present their projects. In the last years, the interest even from the academics
has been growing, which further enables the conference to grow and produce
quality results.

The number thirteen in the last year brought the conference no bad luck
at all. On the contrary. The conference proceedings contain 28 papers by the
authors from the Czech Republic, Slovakia, Germany, Poland and Finland. The
organization committee of the conference succeeded in acceptation of the
proceeding to the Conference Proceedings Citations Index within the Web of
Science, which enables to spread the conference outcomes abroad.

For this year’s PBE conference, record-breaking 39 authors or author teams
were accepted. Another novelty is expansion into geography education or
attendance of a physics didactician. Science education in the title of the con-
ference thereby completed.

On behalf of the conference organisation committee we wish all the parti-
cipants interesting contributions, inspiring discussions and above all a lot of
impulses for their future work.

Prague, October 2016
Martin Rusek, Dagmar Starkova
(editors)
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From a Bowl to a Bowl or the Story
of One Bite

HONSKUSOVA Linda, KRAPOVA Sarka, MUZIKOVA Tereza

Abstract

The name of the project should motivate students to inquire about the gradual
metabolic pathway of consumed bite. The main target is to show the comple-
xity of metabolic changes related to diet and healthy lifestyle for students.
During the project students will be divided into groups according to the type of
their favorite food across the class. Healthy lifestyle has been actual topic for
many years. However, it is not enough just to talk about it, but it is necessary
to show young people how to proceed in the compilation of good nutritional
value of their diet.

Key words
Macronutrients, nutriment, metabolism, life style, project-based education.

Introduction

The topic of healthy lifestyle has become one of the buzzwords, although
youngsters may not perceive it as strongly as the adult population. However,
even among them groups of concerned students are possible to identify (see
Rusek, 2014). As the project is aimed at secondary school students, it is rea-
sonable to assume the name of the project will be motivating (cp. Ivan & Sul-
cova, 2016; Kiiskinen & Asunta, 2013) students to inquire about the gradual
metabolic pathway of consumed food. The main aim is to show the complexity
of metabolic changes in relation to diet and healthy lifestyle. Also multidisci-
plinary approach seems to be effective in creating healthy habits in children
(especially combined physical education and nutritional interventions on body
composition) (see Gallotta, 2016).

During realization, students will be divided across the class into groups
according to their favourite type of food (we recommend five lessons). From
these preferences particular groups’ foci will emerge. For example the first
group, whose members prefer pasta, will study carbohydrates the other group
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concerned about palm oil in products will focus on lipids etc. The teachers’
task in this respect is to direct the students to a category, they belong to but
would hardly focus on themselves. In the end of the selection, the third group
will focus on proteins and the other two groups will be investigate the issue of
dairy products and vitamins. During the project individual groups will follow
different segments and generate hypotheses about topics of other groups,
which will subsequently lead to a discussion between the groups to confirm
or refuse the hypotheses.

However, it is not enough just to talk about it but it is necessary to show
young people how to proceed with the compilation of nutritionally balanced
diet. Thus, diverting their interest on the tables on product packaging, date
of manufacture and expiration date on food is also a point. Motivation should
be compilation and analysis of their authentic menu (for one week) and its
comparison with other peers in the group. i.e. personalization of the solved
problem typical for project-based education (Lindner, 2014; Rusek & Becker,
2011). Subsequent phases are directly linked and the motivations for their invol-
vement should be a game (Fig. 1) that will accompany the students throughout
the project. Using clues s will act as a moving bite through various segments
of the gastrointestinal tract (characterizing their group, eg. lipids). The group,
which will be the first at the finish line, will be allowed to choose rewards that
are hidden inside the model toilet symbolizing the end of their journey.

II

,’Fu. LIS

Fig.1 Game board for the moving bite with subsequent questions. Source: the
author.
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During the last phase, the students will work on the final output in which they
should use newly acquired knowledge which they gained during the elaboration
of tasks at the individual stations on the “map”. Final output will be checked
by the teacher and presented in an entertaining way to classmates from lower
grades (song, commercials, presentations, posters, etc.).

Completion of the project involves self-reflection within the team, evaluation
by other teams with criteria they created themselves for their outputs (such
as processing, clarity, correctness of the information and presentation style).
The project aims to guide students towards positive thinking about their body,
about the value of health (both self and society in general) and finally to inform
about indisputable facts which links to the assembled diet. Students at the
end of the project will be able to enumerate five types of essential nutrients,
including ability to name at least ten positive / negative effects to the human
body. Upon completion of the project, students will be able to understand the
ways of marketing and advertising mechanisms.

Although the project is designed for upper secondary schools, piloting the
project took place in the second year of secondary school. We have tried all
stages, except the last (for organizational reasons). Nevertheless, the stu-
dents managed to achieve an improvement in awareness of the principles
and importance of digestion of nutrients. The big surprise was the fact that
the compilation of the digestive tract was confirmed as a necessary part of
the project, as students had a problem with the identification of certain parts
of the digestive system.

Phases of the Project
The first phase

The first phase of the project will be intercurricular (biology, chemistry and
health education) and students will get acquainted with the scope of the pro-
ject. Then they will be asked to create work teams divided by their favorite
food, whose images will be distributed in the class. Teacher(s) create images
with various dishes such as: fillet/steak, semolina pudding, spinach (greens)
etc. According to foods choices teams will choose working names; for example:
“Spinnachies”, “Schnitzels”...

Teacher will play the motivational video from the series “Once Upon a Time...
Life” (episode 15; orig. Il était une fois... la Vie, 1985; available at https://youtu.

be/ZjNbsbRXMIw). Then follows subsequent assembly of the digestive system
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(Fig. 2). There is also possible to work with interactive whiteboard sorting the
different type of food into individual groups.

Fig. 2 Pupils elaborated the first question of the game. Source: the author.

Student’s activity focused on collecting data of their menu during the week
(each team member) and subsequent comparison and evaluation within their
own group follows. They will compare the content of carbohydrates, proteins
and fats in their diet. Another possibility is that students can focus on their
entire family and gathered information about diet habits of the whole family
(we consider this part of the project as possible expansion). Students get the
allotted time for discussion, where we assume that they will mainly deal with
food component which represents their group (steak — proteins) and they will
discuss eating habits and the content of the individual components of their
diet. They should ponder the fact that many foods contain substances that
can have positive and negative impact on the body. By comparing diets among
members of own group they should think about what they are actually eating,
evaluate their habits and whether they had anything to improve. They should
know that even simple foods (e.g. croissant) consist of many ingredients that
are fully represented in varying amounts. There is also possibility to improve
project in this phase by using case study. It was proven (Kulak & Newton, 2015)
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that the use of case-based learning provides students with diverse experien-
ces in the classroom, including problem-solving, knowledge co-construction,
communication, and group collaboration.

Teachers introduce poster to the students that will accompany them th-
roughout the project and will represent their progress within the newly
acquired information. Each box will contain question about specific topic. If
their group knows the correct answer, the team will move across the poster
closer to the goal. Individual questions will be revealed to the students gra-
dually through the project as motivation for further work. The teacher asks
questions that should lead students to obtain information, e.g.: “Do you think
that the ratio of the sugars in your diet is correct? Why? What are the risks?
What may follow if...?".

The second phase

The second stage is literally left to the students fulfilling the openness of project
(cp. Bilek & Machkov4, 2015; Rusek & Dlabola, 2013; Rusek, 2016). The teacher
leads groups by well-chosen questions to hypotheses about the individual
components of food and let them “a free hand” in identifying the information.
During the drafting they will be able to ask for the help of a teacher, search on
the Internet (laptop, smartphone and tablet) or inspect the books. Each group
creates a hypothesis about a food compound that represents one other group
and give it to them. During this work they also attempt to disprove or prove
statements they get from another groups (“Eat fat leads always to obesity.”;
“Sugars are unhealthy and destroy the teeth.”).

Students should be motivated by the curiosity of stage one and also by the is-
sues that teachers will unveil on board game poster during the elaborating. For
every correctly answered question group will be moved closer to the end/finish.
At the same time they'll get closer to refute or confirm hypotheses for which
they will be also subsequently shifted on the board game. Students should be
able to find out in what amount the individual food components should be
present according to medical recommendations, why there should not be even
a little more, and what is happening to the individual food components in our
body. Searching informations, answering the asked questions and the analysis
of their topic they should definitively confirm or refute their hypothesis about
the individual components of food. Subsequently, the discussion should take
place within the whole class where students will exchange newly acquired
information about the food between themselves.
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The third phase

The third stage is based on the preparation of the final output (Fig. 3). After
defining their targets students will choose the option of positive or negative
publicity of their compound. Students can prepare any kind of output, which
can be a song, an advertising spot e.g. Horst Fuchs’ or poster, banner or pre-
sentation. The final output, rechecked by a teacher, will be presented in an
entertaining way to lower classmates.

Fig. 3 Drafting final outputs. Source: the author.

The fourth phase

The stage number four is based on the outputs of the teams presentated in
the lower grades. Each team will familiarize their classmates about specific
informations of their group (in relation to the thematic plan) - they clarify the
basics of the subject to younger classmates to achieve better understanding
and social links between classes. The information that will not be said and
additional information will be completed by the teacher after the presentation.
Students submit their own studies on the project to younger classmates, which
should lead to motivation of students moving to 8* grade. After each presenta-
tion the teacher will ensure the proper entry of the notes of each student.
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The fifth phase

The fifth stage involves self-reflection within the team, other teams evaluati-
on by criteria which they created for themselves such as processing, clarity,
correctness of the information and presentation style. The whole journey of
the bites ends in the toilet model (Fig. 4) and students can be appriciated with
rewards.

&

Fig. 4 Home-made model of the toilet. Source: the author.
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Addition - Board Game Tasks

1. An oral cavity: after creating the menu analysis of their own menu and
its comparison with other peers.

2. A pharynx: In what amount of your component optimally people should
eat in one day?

3. An esophagus: To find out what are the consequences of excessive and
insufficient intake of their food component.

4. A stomach: What is happening in the stomach with their food compo-

nent.

. A small intestine: Create 5 hypotheses for a group on your right.

. A colon: Answer hypotheses that you were given in the previous task.

7. A rectum: Create and present to younger classmates in a fun way everything
about their component (learned throughout the project).

D Ol

Conclusion

The project aims to improve the health of students and also to make students
better understand the complexity and sophistication of biochemical processes
and their interaction with lifestyle and appropriate diet (describing the impact
of nutrition on health, knowing risk factors linked with nutrition, explaining
the links between nutrition and various diseases, description of prevention
options, diet preparation according to the principles of healthy eating.). Stu-
dents will get familiar with the table of content on product packaging and get
used to work with the reported data. During the project, they also try to work
independently doring the tasks solving and they will also develop the ability of
cooperation and communication. Finally they will practice work with sources
and assessing their relevance.

References

Bilek, M., & Machkova4, V. (2015). Inquiry on Project Oriented Science Education
or Project Orientation of IBSE? In M. Rusek, D. Starkova & I. Metelkova (Eds.)
Project Based Education in Science Education XII. (pp. 10-20). Prague: Charles
University in Prague, Faculty of Education. W0S:000357160200001.

Gallota, M. C., Iazzoni S., Emerenzuani, G. P., Meucci, M., Migliaccio, S., Guidetti,
L., & Baldari, C. (2016). Effects of combined physical education and nutritional

22



programs on schoolchildren’s healthy habits. Peerj [online]. 4, €1880 [cit.
2016-12-26].

Hartwig, D., & Hartwigova, M. (2014). Jidlo na pronim misté. Brno: Jan Melvil
Publishing.

Ivan, M., & Sulcov4, R. (2016). Healthy Menu according to Statistical Results.
In M. Rusek (Ed.), Project-based Education in Science Education XIII (pp.
113-118). Prague: Charles University in Prague, Faculty of Education
WO0S:000375780600017.

Kiiskinen, M., & Asunta, T. (2013). Breakfast — the Breakfast Habit of the
Finnish Youth. In M. Rusek & V. Kéhlerova (Eds.), Project-Based Education
in Chemistry and Related Fields X. (pp. 73-76). Prague: Charles University in
Prague, Faculty of Education. WOS:000339813900012.

Kulak, V., & Newton, G. (2015). An Investigation of the Pedagogical Impact of
Using Case-Based Learning in a Undergraduate Biochemistry Course. Inter-
national Journal of Higher Education [online]. 4(4), 13-24 [cit. 2016-12-26].

Lindner, M. (2014). Project Learning for University Students. In M. Rusek
& D. Starkova (Eds.), Project-based Education in Science XI. (pp. 10-
15). Prague: Charles University in Prague, Faculty of Education.
W0S:000350024400001.

Rusek, M., & Becker, N. (2011). “Projectivity” of Projects and Ways of its Achie-
vement. In M. Rusek (Ed.), Project-Based Education in Chemistry and Related
Fields IX. (pp. 12-23). Prague: Charles University in Prague, Faculty of Edu-
cation. W0S:000343674000001.

Rusek, M., & Dlabola, Z. (2013). What is and what is not project? In M. Rusek &
V. K6hlerova (Eds.), Project-Based Education in Chemistry and Related Fields
X. (pp. 14-19). Prague: Charles University in Prague, Faculty of Education.
W0S:000339813900002.

Rusek, M. (2014). The Use of Project Method in Teaching Biochemistry.
In M. Rusek & D. Starkova (Eds.), Project-based Education in Science XL
(pp. 25-31). Prague: Charles University in Prague, Faculty of Education.
W0S:000350024400003.

Rusek, M. (2016). Australia: Case Study of a Project Day. In M. Rusek (Ed.),
Project-based Education in Science Education XIIL (pp. 55-61). Prague: Charles
University in Prague, Faculty of Education. W0S:000375780600008.

Simek, J. (2013). Barevny jidelni¢ek. In: M. Rusek & V. Kéhlerova (Eds.), Pro-
jektové vyudovdni v chemii a souvisejicich oborech X. (pp. 95-100). Praha:
Univerzita Karlova v Praze, Pedagogickéa fakulta. WOS: 000339813900013.

23



Contact Addresses

Bc. Honskusova Linda, Bc. Kfapova Sarka, Be. Muzikova Tereza

Department of Chemistry and Chemistry Education,

Faculty of Education,

Charles University,

M. Rettigové 4, 116 39, Praha 1

e-mail: linda.honskusova@gmail.com, muzikova.terka@gmail.com, krapova.
sarka@gmail.com

24



Invertebrate Dissections Can
Motivate Pupils towards Studying
Biology

JANSTOVA Vanda

Abstract

Practical courses are one of the tools educators can use to increase pupils’
attitudes toward science and their motivation to study science. In this study,
pupils’ motivation to study biology was measured before and six weeks after
three different practical courses. The motivation of the pupils from control
group did not change in time but the motivation of pupils who took part in
a practical course increased. The accrument of motivation of pupils after
dissection was significant. It has been shown that invertebrate dissections
can motivate pupils toward studying biology.

Key words
Practical courses, dissections, motivation.

Introduction

Students’ motivation to study biology and attitudes toward biology have been
widely discussed during the last decades. There were many teaching methods
and approaches tested (Janstova & Rusek, 2015). Practical courses are one of
the traditional methods which can effectively improve knowledge (Stohr-Hunt,
1996), if taught properly (van den Berg, 2013). It has been shown that students’
feelings can be crutial as weel. Those with lower or none perceived disgust
are more likely to have positive attitudes toward dissections (Fan¢ovitova et
al., 2013) and dissections can also increase their self-efficacy beliefs and inte-
rest (Holstermann et al., 2009, 2012). This is not likely for students who feel
disgust during dissections. ¢ovitova et al. (2013) also recomend to pay special
attention to girls and pet owners as these groups are more likely to have pro-
blems with dissections. Ethical issues together with difficulties for teachers
to obtain and kill the animals make the use of dissections in education more

25



difficult. Nevertheless, they are still a part of biological courses both at schools
and during pre-service teacher education. Dissections are preceived positevely
among Czech high school students with only 10% being against (Mourek et al.,
2016). If the teacher decides not to dissect there are other alternatives how to
introduce invertebrates (Havli¢kova & Bilek, 2017).

Methods

There are several practical courses being offered to high school teachers and
their students by Faculty of Science, Charles University with invertebrates
dissections being on of the favourite ones (Mourek et al., 2016). On the other
hand, it is unlikely for molecular biology to be taught as a practical course
(Janstova, 2015), although there are practical courses with this topic being
tested. Therefore, invertebrates dissection, sodium dodecyl amide protein gel
electrophoresis (as described in Janstova et al., 2014) and transformation of
bacteria with a plasmid pGLO (pGLO™ Bacterial Transformation Kit, BioRad)
were chosen to be used for testing the influence on students’ motivation to-
wards studying biology.

An instrument by Glynn et al. (2009), in the Czech version by Janstovéa (2016)
was used to measure the motivation before and six weeks after the practical
courses. A control group of students was used. They also filled in the motiva-
tional questionnaire twice in six weeks with no intervention in between. The
practical courses were conducted at Faculty of Science, Charles University in
Prague or at the high schools students attended. The data was analysed using
Statistica 12 (Statsoft). Kruskal-Wallis test was used to test differences in score
change among groups of students (practical courses or control group, gender,
year of study) and Mann-Whithey U test was used to test difference between
genders in case of motivational change after dissection. The differences were
considered significant when p < 0.05. Effect size (Morris, 2008) was calculated
(Lenhard, W. & Lenhard, A., 2016) and the effect was considered none ifd < 0.2,
small if 0.2 < d < 0.5, intermediate if 0.5 < d < 0.8 and large if d > 0.8.

Results

In total 220 students from 9 high schools were included in the study. From
these students, 49 took part in some of the practical courses (SDS-PAGE n =
26, dissection n = 13, pGLO n = 10) and 171 were in the control group. For fur-
ther characterisation, see Tab. 1 and 2. The students were not selected (other
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then their teachers took them to take part in the practical course) and did not
have a special interest in biology, most of them (213) did not attend optional
biology course.

Tab. 1 Numbers of students includes in the study by year of their studies.

Year of study 10 11 12 13

No of pupils 52 87 58 21

Tab. 2 Numbers of students includes in the study by gender.

Gender Boys Girls

No of pupils 92 128

Neither gender nor the year of study influenced students’ motivation (H = 2.02;
p = 0.16; resp. H = 5.44; p = 0.14).

The students’ motivation increased after all practical courses but it incre-
ased significantly only after invertebrate dissections (dissections vs. control
group p = 0.0003; dissections vs. SDS PAGE p = 0.03; H =19.91). Table 3 shows
the effect sizes.

Tab. 3 Effect sizes, d sensu Morris (2008). Intermediate effects are in italics,
other effect were small or none (in case of control vs. SDS PAGE).

Group Control SDS PAGE dissections pPGLO
control 0.07 0.66 0.27
SDS PAGE 0.07 0.79 0.25
dissections 0.66 0.79 0.49
pGLO 0.27 0.25 0.49

The motivation of students in control group did not change during the 6 weeks.
It is interesting that dissections and SDS PAGE were more motivational for boys
than girls (Z = 2.29, p = 0.02; resp. Z = 2.40, p = 0.02), effect sizes were d_, =
1.64; resp 1.09 meaning there was a large effect of gender on the motivation
accrument in case of dissections and SDS PAGE practical courses; Fig. 1.
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difference of motivational score
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control group SDS-PAGE dissections pGLO
g boys

practical course 9_ girls

Fig. 1 Comparison of the difference of motivational scores among different
groups of students. There was no difference in motivation score in control
group. The motivation score increased after the practical courses, boys were
more motivated than girls. The boxes show means, vertical lines 0.95 inter-
vals of reliability. Boys were significantly more motivated after SDS PAGE and
dissections practical courses. Source: author.

Discussion

According to our results, passing practical courses could motivate students
towards studying biology. Despite small and unequal numbers of students in
control and practical courses groups the effect size showed intermediate effect
of dissection and SDS PAGE practical course on increase of students’ motiva-
tion toward studying biology. Interestingly, invertebrate dissections were more
motivational than molecular biology practical courses despite Holstermann
et al. (2010) concluded dissections did not increase students’ interest much.
Their study focused on students’ interest which seemed to be increased by dis-
section of pig organs but the effect size was small. There are several possible
explanations of this fact. Firstly, the number of respondents having an experi-
ence with hands-on activity in Holsterman's et al. (2010) study was higher and
more importantly the respondents were selected randomly Whereas in this
study, the selection of the teachers who took their classes to dissection was not
random. Disgust which seems to be a crucial factor which influences students’
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interest (Holsterman et al., 2009, 2012) was not measured in the presented
study. Secondly, the molecular biology practical courses used in this study
took longer than dissections (4 hours compared to 2 hours), which was rated
negatively by the students. Also, the dissections were taught by a different
teacher and they could influence the students more. We found that girls were
less motivated by dissections compared to boys, possibly because they can be
more sensitive to ethical issues as Fantovitova et al. (2013) suggested. Boys
were also more motivated than girls by the SDS PAGE practical course. This
might be because it required more “technical” thinking when interpreting how
did the gel work and the results.

Conclusion

This study shows invertebrate dissections can motivate upper secondary
school students toward studying biology. Students’ motivation was significantly
increased even six weeks after invertebrate dissections. The other practical
courses focused on SDS-PAGE and bacterial transformation increased students’
motivation but not significantly. The motiavation of the students from control
group did not change.
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Chemistry Experiment Show
as a Topic for Project-based
Education

KOBYLANSKA Ewelina

Abstract

This paper presents a proposal of application of chemistry experiments to inte-
rest young people in chemistry through a project-based education. The project
used assumptions by John Dewey: “learning by doing” and by ]. A. Komensky:
the principle of visualisation. Older students consolidate the knowledge by
teaching younger students in this project. The group elaborated experiments,
which they presented to children in a form of artistic performance. The project
reveals how an appropriate show, which contain educational elements affects
enhancement of perpetuated and acquired knowledge.

Key words:
Teaching chemistry, chemistry shows, chemistry experiments, effective
shows.

Introduction

“Motivation is like breathing - if we live we are motivated” (Czaja & Nowicki,
2010, p. 24). As an example of motivating students in their work is the Project-
based education. A project adapted appropriately to pupils’ interest motivates
them and makes process of acquiring knowledge a pleasure (Grad, 2005).

A student should treat knowledge and specific actions, as their own self-
realization and self-improvement. Then they assigns new values and meanings
for learning (Nodzynska, 2008). On the other hand, importance of chemistry
in everyday-life is still increasing and it can be used in the teaching process
(Baprowska, 2010). The project can be a good opportunity for demonstrating
the usefulness of it in daily life.

“Students are guided from praxis towards theory, they look for topics from
their own lives and, what it important, results of their work are applicable in
their life.” (Bilek et al., 2015, p. 11).
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A good motivation would be to combine learning with play and the reality
of everyday-life. Project-based education enables it and it is ideal for teaching
based on students’ real life (cp. Rusek & Dlabola, 2013).

The core of the project - experiment - represents an important aspect of
science education which has nowadays been decreasing in schools (see Benes
et al., 2015; Hart et al., 2000; Skoda & Doulik, 2009). One of the purposes of this
project is to offer an education form which would support this crucial part of
science education (cp. e.g. Rusek & Gabriel, 2013).

Project Outline

Inspiration for project-based education unit was to create a way how to interest
young people in chemistry. The product of the project was the artistic perfor-
mance/show prepared by the students. It was conducted at a middle school in
Zakrzdéw. The project lasted for two months and consisted of learning by doing.
It included: ten meetings at school with a teacher, two visits to the Pedagogical
University of Cracow on a labs and meeting with experts.

Goals of the project

The main goal was to increase young people’s interest in chemistry, and to

show students that science can be a fun and a pleasure. It was realized through

preparation of a show for children at University “Children and Parents” in

Cracow. In this case the play was drama, which the students chose. In addi-

tion, students put up themselves in the role of a teacher. This is good a way to

check and verify their level of knowledge.
The secondary goal for the students differs depending on pupils’ age range.

The group consisted of students in 1%t and 3" class at secondary school:

- The secondary goal was to enlarge the 1% class (age 13) students’ knowledge
about the topics of acids, salts, hydroxides and characteristic chemicals
compounds.

- The secondary goal for the 3" class (age 16) students was to revise and
consolidate their knowledge before their school-leaving exam.

Preparation and Realisation of the Project

First, a meeting with the students was held at the school. The teacher presented
a few examples of the topics of projects. The Fig. 1 shows the consecutive stages
of implementation of the project.
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* The selection of the topic of the project and the forms of its realization.

* The creation of the script of a theatrical performance (cooperation of
students with teachers).

* Searching and watching experiments online

* Consulting of some experiments with the teacher

* The choice of experiments

* Modification of the script and insertion instructions of doing selected
experiments.

* Preparation of the theatrical performance

€€E€CCECECK

Fig.1 The consecutive stages of implementation of the project.

At the early meetings at the Pedagogical University of Cracow focused on
carrying out pre-selected experiments which they discussed. Students in the
chemical laboratory experiments did practical work thus improving their skills
of working with laboratory equipment.

This shows “the projectivity” on the level of knowledge and consolidating
information by students (see Rusek & Becker, 2011). They repeated informa-
tion concerning the types of glass, laboratory equipment, safety rules when
performing experiments.

The group elaborated seven experiments: separation methods, making “fire
without matches”, Tollens’ test, making “Elephant’s toothpaste”, “locomotive”,
making “false blood” and making “the Wawel Dragon”.
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Students practiced performing the experiments in order to achieve the
desired effect during the real theatrical performance.

Thanks to their visit at the Pedagogical University of Krakow they could
hone their skills under the eye of experts met. After that students prepared
costumes and decorations for the show.

Presentation of the project

The effect of the students’ work (the theatrical performance) was presented
for children from the University of Children and Parents in Krakdéw. Joy and
curiosity for the children was for the students the biggest and the best reward.
Woven into the script easily translated experiments not only check the students’
knowledge but also to explain their message of chemistry. This is one of the
examples of experiments in the project (see Rusek & Gabriel, 2013).

As aresult, students learnt independence in action, repeating important
information. In students’ opinion, using plays to teach younger students is
a good motivational method, because they are learning by doing and learning
by teaching each other.

In order to check the students’ opinion about the project pilot studies were
carried out. At the end of the project, the students held a conversation with
the teacher. Students did their self-esteem. They gave new ideas to change
the scenario of a show for children.

Results

After the spectacle there was an interview with pupils at the middle school.
The teacher asked about:

- realization of assigned tasks,

- engagement in the project,

- cooperation between pupils,

- self-esteem.

Before the project students didn’t know those chemical experiments and chemi-

cal reactions. After the project pupils learned how to quickly and correctly
describe and perform chemical reactions.
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Conclusion

The project is an example of “learning by doing” or “teaching the others”.
Through this project, students could “feel the chemistry” similarly to situation
described in the paper by Kopek-Putata and Nodzyniska (2015).

In the students’ opinion the project was a great experience. It affected their
emotions which played a great role in knowledge assimilation. It made pupils’
fascination in chemistry go beyond the typical learning process and the core
curriculum. instead of it provided the opportunity to develop their interests.
A unique experience was the meeting with experts from the Pedagogical
University in Cracow, where students could work on specialized equipment.
The project in the opinion of students showed them the bright side of the
chemistry which they did not know before. They unanimously affirmed that
the project has been the extremal experience and a very good fun, pleasure,
and actively spent time.
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Who Plays, Does Not Tease
and Learns More

CHROUSTOVA Katefina, SMIDOVA Pavla

Abstract

The school project “Who plays, does not tease and learns more” is focused on
pupils of secondary school and their IT lessons. The main aim of this project
is to create educational games for any school subject, e.g. a board game, com-
puter game etc. During this project the pupils work in groups of two up to four
using available software and variety of communicational means. The project
puts emphasis on contents and graphic of created educational games, while
the copyright must not be violated. At the end of the project evaluation was
conducted and all created games were tested.

Key words
Project oriented instruction, informatics, cross-curricular links, computer
skills.

Introduction

Modern education is supposed to develop pupils’ creativity and provide them
with key competences essential for their life and further professional career.
Teaching Informatics and Communication Technologies (ICT) offers numerous
possibilities for cross-curricular education, project learning or group education-
al activities (cp. Hanzalova & Chroustov4, 2015). Unfortunately, some teachers
still limit the contents of the ICT lessons to knowledge of hardware, software
and basic software skills, e.g. office suite (B&lohlavek, 2016). The project “Who
plays, does not tease and learns more” is an inspiration for teachers how to
develop the above mentioned creativity of their pupils using team work and
cross-curricular links.

The problem of using games in education is dealt with in various studies
which mainly focus on implementation of computer games into lessons and
their influence on pupils’ knowledge (Moreno-Ger et al., 2008; Young et al.,
2012). Another approach is the pupils’ own creation of a computer game as
a part of teaching programming (Ivanova, 2016) or for developing of algorithmic

39



thinking of the pupils (Repenning, 2015). Easier alternative for computer games
are card or board games. They are easily accessible without digital technolo-
gies and can be made and implemented almost in any school subject or topic.
Pupils’ own creation of card or board games helps to organize their knowledge
and provides information of pupils’ knowledge of the given subject (Valente &
Marchetti, 2015). It can also lead to development of fine motoric of the pupils
which is often absent with computer games. While choosing the individual
topic for creating the educational game the pupils can focus on problematic
or unattractive topics. The pupils are more motivated in their own creation of
educational game and they show deeper understanding of connections in the
topic given in comparison to playing an educational game (Vos et al., 2011).

School project characteristics

This project is designed for the upper level of elementary schools or second-
ary schools including grammar schools. It was realized at F. M. Pelcl Grammar
School in Rychnov nad KnéZnou during the lessons of Informatics and Informa-
tion Technologies. Pupils of the 4™ grade of lower grammar school and pupils
of the final grade participated in this project.

The main task for the pupils during this project is creating a set of education-
al games for individual school subjects or their parts according to the chosen
topics. Created set of games should be later available for the pupils themselves
or for their teachers. The concrete topics and the type of game (board, card
and computer game) were chosen by the pupils themselves. Board games or
card games were chosen more frequently comparing to computer games. It was
necessary to pay attention to spelling, typography, graphic rules (setting and
contrast of the text, using space etc.) and to copyright (e.g. necessity to make
their own pictures or to use freely available sources and quote them properly).
This form of project supported the team activity of the pupils and development
of their creativity and information literacy (Bilek & Machkové4, 2014). Individual
parts of the project and its time management are shown in Tab. 1.
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Tab. 1 Project Part. Source: the author.

- s Time
Activity Description schedule
Firstly, the aim and type of the project is introduced to the pupils.
Introduction They are given all instructions (ideally in the written form as
to the project  well) including the characteristic of desired outcomes and time
schedule.
Then pupils divide themselves into groups. It depends on them
Making whether they make groups according to personal preferences or 2 lessons
groups according to the subject they want to focus on (with younger pupils
the first choice is recommended).
Choosing the  The pupils of each group agree on the type of the game (choosing
type of game just one possibility) and the topic (focusing on one school subject
and the topic  or its part).
Group work In groups thf; pupils work on creating their own game. They can 6 lessons
use any available software (mostly freeware).

. An important part of the project is printing and preparation of Teacher’s
Printing and X : . s X
completion game components (i.e. cutting cards, colouring fields, pointing out preparation

mistakes which appeared while printing, supplementing missing + help of
of the games . X
parts if needed). the pupils
An important part of the project is the evaluation which must be
. different from the traditional grading. Before the evaluation of the
Testing . . R .
the games whole project, the testing of individual games is recommended. If
the games enable it, the original groups can be used. Ideally the
pupils should try all the games which have been created.
After playing all games their evaluation should be realized accord- 2 1€ssons
ing to various criteria (explanation of rules, playability, graphic
Evaluation design, copyright, spelling and typography rules etc.). Firstly,
of games the game is evaluated by the group which has made it, then other
groups evaluate the game and the final summary may be provided
by the teacher.
One of the aims of this project is to create a set of educational
Making games for future using. It is appropriate to place them somewhere
to be available for other pupils or teachers. These games can be
the games . . . .
accessible later freely used while teaching chosen topics or during some

special occasions e.g. Christmas time or at the end of the school
year.

Desired outcomes

The main outcome is a board, card or computer game which focuses on a sub-
ject or its individual topic. Every group should hand in one or more files with
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the complete game. The computer game should contain one file including
a short detailed description of the rules and control of the game. A card game
or a board game could contain more files including also the rules of the game
and other necessary components (board, cards, necessary game pieces etc.).
Everything should be in pdf format containing the printing version of the
game. Any other instructions for printing should be included if needed (e.g.
obverse and reverse card sides, both-side printing, number of prints etc.) as
well as instructions for preparing the game (where and how to cut the cards,
where to fold them etc.).

Important part of the complete outcome is also a short comment (self-evalu-
ation) made by the authors whether the final game corresponds with their
original ideas, what is different from expected version. The software used for
creating the game should be mentioned as well as the list of sources.

Most often used software

We present the list of software which pupils mostly used while working on
the project. The licensed software were often used (esp. office suite MS Office),
as well as freeware.

MS Office is available in most Czech schools. For creating board games, the
pupils often used the text editor MS Word (for writing rules of the game) or the
software for making presentations MS PowerPoint (designing of simple boards
or cards). Main advantages of MS PowerPoint are animations and hypertext
links which enable creating a computer game. Using animations for particular
objects (pictures, text fields or shapes) can be used for their appearing or disap-
pearing. Hypertext links enable targeted redirection of particular images.

Inkscape (2015) is a freeware for work with vector graphics. A great advantage
may be quick transformation of hand-made drawings from their paper form to
vector graphics. Then it enables computer colouring and other adjustments
of their own drawings.

GIMP (2016) is an open source image bitmap editor. The software enables to
adjust photos or pictures. For a common user it offers enough functions - e.g.
it enables work in layers as well as it has many filters which can change the
image of the picture.
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Scribus (2016) is freeware for text composition. Within this project complicated
game boards were often made in this software. It combines work with fields,
vector and raster graphics. Together with the preceding graphic softwares it
makes a high-quality, though freely accessible and spreadable base of computer
editors for graphic design.

Examples of created games

Within the project, four card games, five board games and one computer game
were created. This paper shortly introduces three chosen representatives of
pupils’ educational games. Principles of the games are introduced and basic
failures are pointed out.

Uncovering is a representative of a computer game which was created in
MS PowerPoint. It contains a set of different pictures, each one is in one slide
and hidden under approximately 90 fields. The aim of the game is to guess
what is in a picture. Pupils are divided into several groups. They take turns
to uncover one of the fields (this can be conditional on the correct answer
to question asked which this representative does not contain) and they can
guess what is in the picture, if they are interested. This game is specifically
focused on geography. The main screen shows a map of the world and the user
chooses a continent by clicking on it. After that, the table of contents is dis-
played in which he/she choose number of the required hidden picture. Overall,
the game contains 30 hidden picture from Europe, Asia, America, Australia
and Africa (every continent is represented by six pictures). The game is fully
functional and well described. We did not find any failures on this computer
game, which we attribute to the fact that it was created by some of the most
computer skilled pupils.

Man, get active! is a representative of a board game created as a combination
of games Ludo (Sorry! Mensch &rgere dich nicht) and Activities. The players
move forward on a field and when stepping on a highlighted field with their
stone, they fulfil a task from three different categories: pantomime, verbal de-
scription of a term or drawing the term. For creating the play board, the pupils
used Scribus software and for making play cards they used MS Word. The big-
gest failure was represented by not designing the game for one particular school
subject and creating only limited number of cards for tasks, which disallows
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using this version of the game repeatedly. Moreover, the set of cards does not
enable quick and easy print and its complementation because the reverse side
of the card is just once in the file (i.e. not beside front of each card).

TimeLine is a representative of a card game created for lessons of English
language and history. The pupils based it on the rules of an existing game of the
same name. The main aim of the game is to place the cards reflecting a certain
event from their hand on the proper place on the time line which is given by
the exposed cards. Therefore it changes in the course of the game. The correct
year of the event is written on the reverse side of the card. The pupils’ ver-
sion has an additional possibility of correction using additional information
for the event if placing it wrongly on the time line. The pictures on the cards
were created by pupils themselves, transformed to the computer version us-
ing scanning and finally adjusted using Inkscape. The most frequent mistake
was an insufficient gap between the picture and the edge of the card which
caused that picture often touched the edge after cutting of the card. In some
cases it even overlapped.

Conclusion

During the project, the pupils learned and mastered work with variety of
computer softwares (e.g. graphic editors, softwares for the adjustment of
text composition, office suite). When pupils create educational game, they
also learn themselves thereby they seek information and put them into the
context of their knowledge. They also developed their creativity, mutual co-
operation, time management and self-evaluation as well as peer-evaluation.
While making educational games for different school subjects, pupils revised
their knowledge of chosen topics and at the same time they had to approach
them from a non-traditional view - they had to think about the transformation
of chosen information into an educational game regarding its usage and play-
ability in lessons. Thanks to it they also educate themselves during creation of
educational game. The most frequent problems which the pupils fought against
while creating the games was time management and inaccurate adjustment
of cards and other game components which complicated the print. Other ob-
served failures were connected with braking graphic and typographic rules.
Creating a very small number of play cards was another mistake which really
limits the chance to use the entire game repeatedly. Despite these failures we
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can confirm that these educational games created by pupils are often used by
other teachers while teaching.
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Abstract

The developed project deals with theoretical and practical aspects of hands-on
molecular biological methods like DNA isolation, PCR and DNA electrophoresis.
A significant influence on the experimental self-efficacy expectation of stu-
dents (llth grade) of a German high school with regard to performing and
evaluating experiments could be proven. The project ensures a mobile usage
of all necessary materials and equipment in every classroom and connects
theoretical aspects of modern molecular biological techniques with suitable
experiments.

Key words
Hands-on techniques, mobile project, molecular biological methods, self-ef-
ficacy, project-based education.

Introduction

Techniques like the polymerase chain reaction (PCR) and electrophoresis of
deoxyribonucleic acid (DNA) are important for modern biology and medicine
(e.g., Innis et al., 2012) and are used in several research fields e.g., genetic
fingerprinting, paternity tests, criminology, diagnosis of genetic diseases,
molecular systematics and genetic barcoding (Henter et al., 2016). These tech-
niques are becoming a part of our everyday life and therefore it is necessary to
develop evaluation competencies of their usage (Jan$tova & Rusek, 2015). As
a consequence it is necessary to help students to get more insights in these
techniques and to connect theoretical aspects with practical experiments. Some
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projects were developed including molecular biological methods and different
PCR applications (e.g. Falteisek et al., 2013; Ja¢ & Janstova, 2015).

The curriculum of Saxony-Anhalt recommends dealing with this topic in
grade 11 or 12. The students should have already covered basic genetic prin-
ciples in grade 10 and they should have in-depth knowledge about the struc-
ture of DNA, the functionality of genes and the processes of DNA replication
(Ministry of Education, 2016). The project’s topic can serve as an introduction
into genetic engineering.

The objectives of this project were i) the implementation of molecular
biological methods in school with low cost and material requirements, ii) the
development of a program with theoretical and experimental parts, iii) the
mobile usage of all equipment and material in external classrooms iv) the
contribution to a better understanding of basic principles and procedures in
molecular biology and v) to give students the possibility to test their interests
with regard to upcoming career decisions.

This project was developed, tested and evaluated by two students within
the scope of our university project course. The half-day project was carried out
in small groups (2-4 students; 11t grade) and focused on the following basic
molecular biological techniques: DNA isolation, PCR and gel electrophoresis
of the PCR products. In our project the chloroplast psbA-trnH intergenic spacer
(IGS) of tomato was amplified. This IGS is located between the psbA gene, that
codes for the PSII D1-protein, and the tRNA-His gene. It represents one of the
most frequently used noncoding regions of cpDNA in phylogenetic studies,
molecular systematics (e.g., Peterson et al., 2004), molecular taxonomy and
barcoding (e.g. Group, CBOL Plant Working, et al. 2009; Kress & Erickson, 2007).
DNA barcoding can be used in a variety of educational contexts to incorporate
original research into school curricula (Henter et al., 2016). The steps and
molecular techniques (sample collection, DNA extraction, PCR, DNA sequenc-
ing, DNA sequence alignment with databases) are relatively straightforward
compared to other laboratory workflows (Henter et al., 2016). Tomato plants
were selected because they are easy to buy in a garden center. The experiments
were accompanied by theoretical sequences.

The evaluation (pre- and post-test with standardised questionnaires) of this
project posed the question whether the developed project about molecular bio-
logical methods is able to enhance the experimental self-efficacy expectation
of students with respect to planning, implementing and evaluating biological
experiments. The instrument (items) originates from a laboratory that offers
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similar biological projects for students in a professional environment outside
of school (Damerau, 2012).

Material and Methods

Project sequence and molecular biological experiments

The detailed program of the project is shown in Tab. 1. Detailed information
about the experiments and required material are given in Tab. 3. The experi-
ments were accompanied by theoretical units.

Tab. 1 Sequence of the half-day project.

Part Hands-on techniques Theory

Pre-test

I Experiment I: DNA isolation

I Principle of PCR
Experiment II: PCR

I Principles of electrophoresis
Experiment III: Gel electrophoresis

Post-test

Note During the half-day project a time shift was necessary between part II and
III which could be avoided by an expansion of the project to a whole day.

Evaluation of the project - Research instrument
and Research DESIGN

As this evaluation examines the changes of the students (n=18; 11* grade; 8 girls
and 10 boys) self-efficacy expectation there were two times of data collection
necessary (see Tab. 1). The surveys (pre-test and post-test) were anonymous
and their completion took about five minutes each. The theoretic framework
behind this survey is the model of experimental competence by Schreiber et al.
(2009). The pre-test as well as the post-test consisted of nine items of the scales
planning (scientific question/hypothesis, equipment, experiments), implemen-
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tation (usage of equipment, experiments, data collection) and evaluation (data
analyses, data interpretation, error search) of experiments (Damerau, 2012, p.
105 ff.). The students were asked to rank their personal self-efficacy expecta-
tion by agreeing or disagreeing to the statements on a five-point Likert scale
(1 = completely disagree, 2 = rather disagree, 3 = undecided, 4 = rather agree,
5 = completely agree). In the following statistical calculations, the statisti-
cal software SPSS (version 22.0) has been used. Due to the small number of
participants no single item values were interpreted and only the scale means
were taken into consideration. The examination of the scales showed that not
all of them were distributed normally and that the homogeneity of variances
was not given. To test the significance of differences between the experimental
self-efficacy expectations before and after the project non-parametric statistical
calculations were used (Wilcoxon-test for all students; Mann-Whitney-U-Test
for boys and girls, each).

Results

All the participants were able to successfully separate their PCR products dur-
ing gel-electrophoresis. The project day also enjoyed great popularity among
the students and teachers.

As shown in Tab. 2, the majority of the scale mean values (pre-test and post-
test) for the students’ self-efficacy expectation lie above the average rating.
The self-efficacy expectation significantly increased both for the performance
and evaluation of experiments. The only decreasing value was the self-efficacy
expectation of planning experiments. The girls (n=8) ranked their self-efficacy
expectation (3.79+.53) with regard to evaluating experiments after the project
significantly higher (p<0.05) than the boys (3.07+.26; n=10).

Tab. 2 Self-efficacy expectation (SE) of students (11thgrade) before and after
the project (n=18).

SE Mean values 1-5 (SD) Significance of difference
Pre-test Post-test (Wilcoxon test)

Planning 3.26 (+.64) 2.72 (+.34) .007**

Performance 3.59 (+.71) 3.98 (+.59) .013*

Evaluation 3.01 (+.53) 3.39 (+.53) .026*
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Notes *p<.05, **p<.01; Mean values of the five-point Likert scale, Standard
derivation (SD) and significance of differences between the pre-test and post-

test are given.

Tab. 3 Procedures and required material of DNA isolation, PCR and gel elec-

trophoresis.
Experiment Procedure Material Equipment T“fle
(min)
1) DNA isolation Mortar and
(from tomato) - ding of loat pgstle, Ice, )
GI‘lIldl'Ilg of 0,1 g lea: Quartz sand Microcentri- 5-10
material fuge,
Thermoblock
(65°C), Timer
Isolation of genomic DNA . Microcentri-
following manufactures e:g. innu PREP  fuge, 30-40
rotocol plant DNA kit®  Thermoblock
P (65°C), Timer
PCR reaction (20 pl): e.g. innu
4 pl water Standard PCR
II) PCR 411 DNA Master Mix® 0,2 ml PCR 30
(amplification of the 1 1] fwd-Primer® (25 pM) (Taqg DNA tubes
psbA-trnH IGS) 1 pl rev-Primer® (25 pM) polymerases,
10 pl Mastermix dNTP, buffer)
Running of PCR:
- Initial denaturation:
95°C, 5 min.
- 30 cycles:
oo Cycler (e.g.,
Denaturation: 95°C, 30 sec EdvoCycler)? 90

Annealing: 56°C, 45 sec
Extension: 72°C, 45 sec
- Final extension: 72°C,
5 min
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DNA size

Sample preparation: marker
PCR reaction; + 3 pl (e.g.100 bp 15
loading buffer, DNA size DNA ladder?);
marker Loading
ITT) Agarose gel buffer®
electro-phoresis and
size determination Separation of the PCR
of the PCR product product and DNA size Mini gel-
0 -
marker on an ‘1.5 % DNA-Agarose?, e}ectrophore
agarose gel with 2 pl 10x TAE sis 45
Serva DNA Stain G/100 System®,
. buffer®
ml gel according to Power
standard protocols; supply?
running buffer: 1x TAE
Detection of the PCR UV hand
product under UV and size lamp, UV
determination of the size protection 10
of psbA-trnH IGS, photo glasses,
documentation Smart- phone
Microcentri-
fuge,
I Pipets and
pipet tips,
Reaction

tubes, Scale

Notes sequences of the used primer (Sang et al., 1997): 25-GTTATGCATGAAC-
GTAATGCTC-3'; "5’-CGCGCATGGTGGATTCACAAATC-3’; °AJ] Innuscreen GmbH;
dEdvotec (equipment esp. for schools); ¢Carl Roth GmbH, ‘Serva Electrophoresis
GmbH

Discussion

Our investigation showed that the students’ self-efficacy expectation about
implementing and evaluating molecular biological experiments can not only be
significantly improved in a professional laboratory, but just as well in a school
setting and moreover with a mobile and relatively cost-efficient equipment.
The high impact of project-based education could be shown in several stud-
ies. Movahedzadeh et al. (2012) could demonstrate that the self-confidence,
technical laboratory skills and the interest in STEM-related fields of the par-
ticipants of a biotechnical course increased. In agreement with our preliminary
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results Damerau (2012) found that the self-efficacy expectation about plan-
ning experiments ranked lowest among the three scale mean values and the
students regarded their competency to implement experiments highest. One
explanation is that although experiments are a fundamental part of German
science education, the main focus is still on demonstration experiments. This
lack of experience leads to the assumption that the students’ self-perception
about their planning competencies might be based on a realistic assessment.
One of the major advantages of project-based education is its attractiveness
to learners. Nevertheless, the presented study includes pre-selected partici-
pants. The selection criterion of the biology teachers for a participation was
that the students planned on writing their final examinations in biology on
an advanced level. Due to this selection it is highly likely that the scientific
performance of the students was above average and that they were especially
interested in biological topics.

The developed project dealing with a plant molecular marker should be
extended to at least a whole day. Several additional theoretical aspects (e.g.,
sequencing, sequence-alignments, detection of mutations, molecular systemat-
ics, molecular taxonomy and barcoding) could be included. Hence, for future
evaluations it might be useful i) to rerun the project several times and ii) to
enlarge the number of items so that the reliability of the scales can be improved
and the model of Schreiber et al. (2009) is even better captured. Furthermore,
future projects should integrate students as far as possible into the planning
process, so that improvements in the experimental planning self-efficacy ex-
pectation are feasible.

Conclusion

The study shows the high impact of hands-on methods to get insights into
molecular biology. It can be concluded that it is possible to realize a molecular
biological laboratory in school with relatively little cost and material require-
ments. The empirical investigation gives first hints on the potential benefits
for the development of the students’ self-efficacy expectation. Due to the fairly
small sample further research in this field is necessary.
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Environmental Education from
the Perspective of Norwegian
System of Education with Focus
on Environmental Projects
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Abstract

The article focuses on the implementation of environmental topics to the
Norwegian educational system as well as projects aimed at environmental
education. Primary purpose of this contribution is to map the current state of
the teaching environmental issues with application of the project-based edu-
cation as a teaching method. For better understanding the Norwegian system
of education is introduced. Afterwards environmental issues are presented in
Norwegian national curriculum. Significant part of this contribution is paid
to introduction of the environmental projects and programs that influence
pupils’ knowledge and attitudes.

Key words
Norwegian educational system, project-based education, environmental edu-
cation, education for sustainable development.

Introduction

PBE has various characteristic features. According to the research of Rusek
& Dlabola (2013) many school activities that are currently called “projects” do
not keep the elements of PBE. Gudjons specified several typical features of
PBE (Gudjons by Held, 1992, p. 414): target-oriented project planning, orientati-
on towards needs of participants, practical social relevance, product orientation,
engaging more senses, social learning, self-organization, self-responsibility, and
interdisciplinary approach. Environmental education in Norwegian curriculum
has a special focus on environmental projects or programs. With the help of
these indicators we can characterize the main features of its environmental
project and programs.
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Environmental issues in norwegian curriculum

Environmental education has an important position in Norwegian education
system. Children and youth are learned about environment and nature through
all school levels including kindergarten (Education, 2016). We agree with Yasin
and Rahman (2011) who claim that education for sustainable development
(ESD) should be a part of the lifelong learning agenda and it should be present
from the beginning level of education.

Compulsory education in Norway starts at the age of six and it lasts for 10
years (Fasting, 2013, Tveit, 2014). Tab. 1 offers an overview of the main parts of
education system in Norway. Compulsory education involves primary education
(grades 1-7) and lower secondary education (grades 8-10).

Tab. Norwegian Educational System.

Until 6 Y Kindergarten
6-13Y 1-7 Primary education
13-16 Y 8-10 Lower secondary education
Upper secondary education
16-19 Y Vgl-Vg3
General studies Vocational studies
19V and Tertiary education
more Higher education Tertiary vocational education
Age Grade

The last Norwegian curriculum reform took place in autumn 2006 and new
revision is scheduled in 2017. Current reform is called Knowledge Promotion,
because of the main aim of the reform: raising achievement for all students
(Ministry of Education and Research [MER], 2007). The aims and quality frame-
work are put on the National Curriculum for the Knowledge Promotion (Ibid.)
and one of its the elements is subject curricula.!

All subject curricula have the same “template”. Every subject has been struc-
tured into main subject areas for which competence aims have been formulated
(Tveit, 2014). Subject Natural Science (Naturfag) connect physics, chemistry and

t  Other elements of the Knowledge promotion are the core curriculum, quality framework, distri-
bution of teaching hours per subject, individual assessment.
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biology. The topic of environmental education during the compulsory education
is taught in Diversity in Nature and during the upper secondary education in
Sustainable development. This topic is also partly connected with the topics
of Radiation and radioactivity and Phenomena and substances.

Topic of the sustainable development is also included in main subject area
geography (LKO6, 2006), integrated under the subject Social studies (Sam-
funnsfag). Environmental education is a compulsory part of the syllabus in
schools in Norway and it is included in many subjects.

Environmental projects in Norway

Although, integration of concept of sustainable development and environmen-
tal education into curriculum is a central aspect of formal schooling, children
and youth can get involved into environmental issues through projects and
work of nongovernmental organizations (NGOs), too. These activities can have
a positive impact on their knowledge and naturally influences their attitudes
towards science (Al-Balushi & Al-Aamri, 2014; Education, 2016).

Solidarity in Practice

During the 1990’s many programs and projects aimed at the sustainable de-
velopment and environmental topics in Norway were created. The purposes
of this programs were to create continual support structures and to provide
schools’ access to scientific literacy (Andersen et al., 2015). One of the interest-
ing projects named Solidarity in Practice started in 1992 (Ministry of Education,
Research and Church Affairs & Ministry of Environment, 1994). The project
took place in municipality St¥jrdal and it was based on the ideas taken from
the national energy project MEIS (“Environment, energy, and indoor climate
in school”). The main goals of this project were better understanding of con-
nection between environmental problems we have to face and the lifestyle
of pupils and adults. Other goals were to improve energy productivity in mu-
nicipality St#jrdal and contributing forwards sustainable development in the
municipality (Education, 2016).

Miljolare.no

Miljolare.no is a program that has been used by several national and inter-
national projects. The international educational activities on Miljolare.no
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are accessible at Sustain.no (Sustain.no, 2016). This website includes several
activities with complete guidelines for pupils. One of the most interesting
initiatives was a project titled CO, on the way to school (Co2nnect, 2016). In
this the project, the pupils investigate CO, emissions on their way to school.
Afterwards they enter the data into an international database (Andersen et al.,
2015). Another project titled Extreme weather is aimed at the investigation of
the local extreme weather incident (Extreme weather, 2016). Pupils have also
opportunity to interview people about their thoughts on climate change and
local climate change adaption.

Norwegian Centre for Science Education
(Naturfagsenteret)

Norwegian Centre for Science Education is a national resource center and one
of the many activities is provided by Sustain.no. The center helps to increase
the motivation and interest for science at school. It also initiates and supports
several projects focused on the environmental education. One of these projects
is the project Energiskolene that tries to increase the interest and awareness
of the pupils in energy and oil. It also provides information for high school
students about energetic and oil industry. Since 2016 it has been a part of the
program Lektor2 (Energiskolene, 2016) which takes place at high schools in
order to increase the interest in the natural sciences (Lektor2, 2016). Another
project is the influential international project Globe. Mission of this project is
“to promote the teaching and learning of science, enhance environmental literacy
and stewardship, and promote scientific discovery” (The Globe Program, 2016).

Project Sustainable backpack is a very important project run by Norwegian
Centre for Science Education. The project is a national priority started by the
Ministry of Education and Research and the Ministry of Climate and Environ-
ment (The Sustainable backpack, 2015). The main aim of the Sustainable
backpack is “to increase awareness, understanding and competencies in and for
sustainable development to teachers and students in primary and secondary edu-
cation” (Ibid.). Schools can apply for financial and training support to develop
and implement their own projects or programs. During the school year, these
teachers and their supervisors attend one national conference in September
and two regional meetings in autumn and spring. These meetings are important
for teachers, because they get all the necessary information that they need to
develop and implement ESD projects or programs at their schools.
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According Sustainable backpack, there are many requirements for ESD
projects. One of the requirements is inquiry-based approach and the other is
applying inter- or multi-discipline teaching. Part of the teaching is carried out
at alternative learning arena. Another requirement is cooperation between
schools and external partners (e.g. NGOs, local community, museums).

The principle of sustainability is based on three equally important dimen-
sions: social equality, ecological compatibility and economic efficiency. It is also
called Sustainable triangle and it is important part how to achieve sustainable
development (Pro Europe, 2005). Teachers should try to implement this triangle
to their own projects.

Webpage of the Sustainable backpack project offers a short characteristic
of the current projects of each participating school. The projects are focused
on different topics such as surviving in the nature, quality of water, ocean
industry, global climate changes and local environmental changes, climate
changes in the Nordic sea, etc.

Conclusion

Environmental education is an important part in the Norwegian educational
system. Role of the projects and programs focused on improving children and
youth environmental knowledge and attitudes is also necessary.

Several of the above mentioned projects or programs apply elements of PBE
that were defined in the introductory part of our article. Projects and programs
conducted in Norway such as Solidarity in Practice, Extreme weather or CO ,on
the way to school are characterized by their interdisciplinary approach, practi-
cal social relevance, accent on self-responsibility, and target-oriented planning.

The Norwegian Centre for Science Education that currently not only coordi-
nates the school projects financed by the Ministry of Education and Research,
but also provides support activities and supervisions for the teachers, has the
crucial position. Characteristic features of these projects are inquiry-based and
inter- or multi-disciplinary education, support for teaching outside of the class-
room and collaboration with external partners in their local community.

Norwegian approach to the environmental education could be an inspira-
tion for us in increasing awareness about our environment. Norway also offers
a good example of cooperation between different institutions (ministries, NGOs,
municipalities, schools, etc.) on the way to their common goal - building pupils’
positive attitudes towards the environmental issues.
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Designing Chemical Experiments
as a Project-based Education

CIESLA Pawel, NODZYNSKA Malgorzata

Abstract

The paper describes the course entitled “Designing Chemical Experiments”
which touches the problem of designing of chemical experiments which is
a good introduction to planning scientific research, e.g. for purposes of master
or doctoral theses. The course is based on the main thoughts of project educa-
tion. During the studies, students usually learn how to perform experiments
using prepared instructions just like cooking with a recipe. In contrast, the
course Designing Chemical Experiments requires from students working alo-
ne from the beginning to the end. Students had to invent and then design 10
various experiments.

Key words
Designing chemical experiments, higher education, project-based education.

Introduction

Project based education (PBE) is widely used in K12 education. At university
level the project based education is usually used for the purposes of preparing
students to the role of a teacher (Lindner, 2014). According to Lindner (2014)
project-based education is a widely-spread teaching/learning practice at univer-
sities for purpose of management, economics and engineering. However, this
method is rather underestimated and not very often used in regular courses of
science education, especially at branches of studies not directed to teachers’
training. In fact, preparing a bachelor’s or master’s theses can be treated as
some kind of learning based on a project, however no one uses the PBE term
in that context. The method can be very useful for students in learning the
process of planning the scientific research.

Implementation

“Designing Chemical Experiments” is a course designed for master studies of
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biology. The course is an opportunity for learning various aspects of planning
scientific research process on the bases of planning chemical experiments.
During the studies, students usually learn how to perform chemical or biological
experiments using prepared instructions that lead students step by step, just
like cooking with a recipe. In contrast, Designing Chemical Experiments is the
course that requires from students working alone from the beginning to the
end. Moreover, the course teaches the students how to cope with nonstandard
problems and prepares them to solving complex tasks. The similar topic was
realised at University of Hradec Kralove (Czech Republic) by Machkova et al.
(2015).

Students’ work time

The course is designed for 45 hours of classes in contact with an academic
teacher (that include: 10 hours of lectures and 30 hours of laboratory work,
5 hours of individual consultations and discussions) and approximately 35 hours
of own student’s homework. The course is granted with 2 ECTS points. The
schematic structure of the course is presented in the Fig. 1.

[Lectures (10 hours)— Moodle platform

experiment - preliminary project

Students” work on inventing and planning of the
(working at home)

AAL

repeated

tlaboratory work (3 hours)
10 times

report

{analysis of the results and preparing of the final

{Presentation of the projectresults

I

The design process of the experiment and its implementation is
monitored several times by academic teacher.

Fig.1 Schematic structure of the “Designing Chemical Experiments” course.
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Theoretical part - the lectures

The lectures are not realised in a standard form but through the Moodle e-

learning platform. Thus students get a set of information with theoretical

background and they can study it in a suitable time and form, according to

their needs. Within Moodle resources the following aspects of designing ex-

periments are discussed:

- modelling of dependencies,

- experimental plans,

- evaluation of the plan,

- optimization,

- scenario of a good experiment,

- application of this theory into designing scientific and educational experi-
ments educational ones,

- the role of the experiments in education.

This part is not obligatory, students are free to get that knowledge by their own
from other sources, however the students are obligated to use the knowledge
in practice in the second part of the course.

Practical part - the project

In this part of the course, students have to invent and design 10 various ready
to run experiments and prepare a package that also includes important docu-
mentation for those experiments. They basically work in pairs however they
can cooperate, help and advice the other students of the group as well. Each
pair of students is free to carry out any kind of experiment, however they have
to follow a few assumptions/restrictions. Each experiment has to include at
least three variable factors which should be changed several times. It should be
designed using different techniques of performing the experiments. Moreover,
a set ought to include 10 designed experiments from following areas:

- To do at home experiments;

- Experiments in microwave oven;

- Experiments on a filter paper;

- Experiments in microscale;

- Experiments under a microscope;

- Experiments for overhead projector;

- Experiments with using Vernier sensors and probes;
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- Internet based experiments;
- Experiments with laboratories on-line;
- Experiments for XXL scale - shows.

Each topic can be used only once.

Preliminary report

The process of designing each experiment starts with discussion and search-
ing for the ideas. In the next step the students prepare preliminary report that
includes:

- theoretical background of the experiment;

- research problem;

- research hypotheses;

- necessary laboratory equipment and reagents;

- plan of the laboratory work.

That report is send to academic teacher for assessment. If it is not approved
for realisation it is returned back to students with a feedback including neces-
sary corrections. This preliminary report is very important, because the future
laboratory work is based on it. It also allows to check students’ competences of
obtaining theoretical information while studying. Usually, the first two prelimi-
nary reports require corrections. Based on several observations it is concluded
that the most difficult for students is formulation of a research problem and
hypotheses as well as finding the required number of factors and variables.
Sometimes a plan of realisation of the experiments needs to be discussed
and changed. At the beginning some students also had problem with keeping
the deadlines while preparing that preliminary report. Student’s duty was to
prepare the preliminary report a week before the laboratory work in order to
enable the technician to prepare necessary equipment and chemicals. In case
of delay the students had to prepare everything on their own, thus, the next
reports had been prepared on time.

Laboratory Work

In the laboratory, the main task for the students was to carry out the planned
research (experiment) and to verify their hypotheses. They followed their plan
of the experiment, however, in practice some little corrections arising from
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actually collected results were required. Students were also taking notes and
they used cameras for photographical documentation. At the end of labora-
tory work, students had to choose the best possible way of performing their
experiment with satisfactory results and they had to prepare for that purpose
detailed instruction. The role of academic teacher was limited to being only
a supervisor and advisor.

Final Report

In the next step a final report was prepared. It included most of preliminary
report and also:

- findings;

- conclusions;

- instruction of performing the experiment with best expected results;

- possible applications of the experiment; photographical documentation.

In that report, the students had to complete the experiment with its documenta-

tion and to make the synthesis of the theoretical background and all achieved

results. The final report also required approval of the academic teacher.
That three previous steps had been repeated 10 times within all experimen-

tal areas. Some examples of chosen topics of the experiments from different

areas are listed below:

- Baking muffins;

- Reactions of metals under the microscope;

- Soaps in microwave oven,;

- Visual spectra of cosmetics;

- Soap bubbles;

- Oxygen production by plants;

- Fractals from silver;

- Precipitation reactions;

- Chromatography of dyes from various sources.

Presentation and evaluation

After completing all required tasks the students prepared a whole package
and presented their work in front of other working groups. Their results are
meant to be published in the future on the web to make the experiments
available for wider group of beneficents. Joint discussion and interviews with
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participants of the course revealed that the course seemed to be easy at the
beginning, however, in fact it was quite difficult for them. On the other hand,
the students appreciated the way of working (especially the laboratory part),
they were motivated and curious about the results, however they did not like
so much writing the reports.

Conclusion

The entire course is based on inquiry. It is an opportunity to learn how to plan

an experiment and get the most useful information and benefits. It also enables

students to find out how to plan scientific research and how to interpret the

complex natural processes and phenomena, which require an interdisciplinary

approach. Moreover, within the course the students may encounter research

problems on the border of natural sciences (e.g. chemistry and biology).
Students developed also the following skills:

- Designing experiments and planning scientific work;

- Cooperation;

- Making documentary support of the research and preparing the reports.

- Being responsible for the reliability of the research and results.

Leaving students the free choice of topic of the experiments (cp. Rusek &
Dlabola, 2013) made this course open and interdisciplinary. Since the major
part of the participants of this project had biology as a main branch of their
studies, they tried to inject a little biology into chemical experiments as well
as physics, geography and gastronomy.
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Time Management of Work in
Project-based Science Education

BAPROWSKA Anna, BILEK Martin

Abstract

The paper presents the example of long term school project. It concerns the
various aspects of coral reef and leads to development of model of the reef
including the flora and fauna. The authors’ experience in PBE revealed that
realisation of long term projects can be sometimes problematic. The problems
derive from inappropriate project management, especially time management.
Thus the main attention in the paper is focused on management of work and
management of time in the school project.

Key words
Project management, work organisation, time planning, coral reef.

Introduction

Since 2010, an educational project has been a mandatory part of the curricu-
lum for second year students of Polish secondary schools. A basic statutory
aim of a school is to teach students to use information available to them in the
completion of tasks and solving of problems. Students are meant to face and
understand phenomena which surround them in the world outside of school.
They should gain the ability to form opinions, to prepare and publicly present
those opinions, to communicate clearly with others, and to work in a team.
One of the effective methods of conveying these competencies is Project Based
Education (PBE).

The project method is highly popular among students as an educational
approach, and thus increases motivation to work and reduces the anxiety that
some students feel with regard to learning, while simultaneously teaching
a variety of competencies (cp. Goldstein, 2016). The primary assumption of this
method is the independent and creative work of the students, based on their
own interests. The project method promotes efficient work among students
due to the small groups involved and the flexible organisation of working time
(Bilek et al., 2015; Lindner M., 2015; Rusek & Becker, 2011 ).
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Authors, basing on experience in realisation of such educational projects
noticed that one of the most problematic factors which may cause difficulties in
proper project realisation is keeping the time schedule. At this level of educa-
tion many pupils are not used to work in a team, so they are not aware of the
responsibility for the whole group, as well as individual problems can lead to
unsatisfactory results of the project, even the whole project failure. Moreover,
the project management is one of the basic skills that teachers should gain
(Nodzyniska & Ciesla, 2016a), however they are often not taught how to do it.
They just know basic rules and guidelines; nevertheless they do not know the
tools that could be used for that purpose. Thus they can't help neither them-
selves nor their pupils. Finally, while realising the tasks, some unpredictable
circumstances can occur. For example, the project “Safe Explosions” realised
by Nodzyriska (2012), where planned tasks took three times longer at a few
stages of project realisation comparing to the planned time.

On the other hand, there are professional methods and tools for time man-
agement which can be implemented into the educational project realisation,
especially in long-term projects. Nodzynska and Cies$la (2016b) wrote that apart
from other factors, the effectiveness of work depends on time of the year, time
of the day and a day of the week.

Since the time planning in the project realisation is of crucial importance
it was decided to implement some of the methods used for purposes of time
and tasks management in business, economy and schools. The paper, basing
on the authorial project entitled “The Coral Reef”, concentrates mainly on
management for PBE purposes.

Planning of work based on the “coral reef”
project

Eight female students from the second class of middle school inspired by their
teacher volunteered for realization of the project which they called “The Coral
Reef”. These students were fascinated by the coral reefs of the Red Sea. Two
of them shared impressions, which they formed after visiting Egypt, including
photos and films made while diving. Other students had seen fragments of
a coral reef at the aquarium in Gdynia. This motivated them to broaden their
knowledge on that topic. During the first meeting, the students discussed
with the teacher the expectations of the project and decided to make the topic
closer to other colleagues by building artificial coral reef. Next, a contract
between the teacher and all of the students taking part in the project was
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drawn up and signed. Although the project method is based on the premise
of the independent work of the students, at middle school age most students
still poorly cope with the task of planning their own learning. Therefore, the
teacher must also suggest certain solutions. Thus the teacher showed some
basic tools for quality management that pupils can use in their project. These
were as follows: Ishikawa diagram, check list, and a calendar.

The main tasks were determined at the first meeting. For that purpose the
meeting was helpful. It was used in order to identify the potential factors that
may be important to include while designing coral reef and to limit unexpected
circumstances during project realisation phase. The complexity of the problem
of coral reefs required the allocation of tasks. For that purpose students spread
themselves into two groups. Their tasks are presented in Tab. 1. The integration
of findings of groups was realised at meetings where each group reported their
results of work. One branch of the project was left untouched because of too
small number of participants working in the project. In this part participants
would have been responsible for defining the extent and range of occurrence
of coral reefs worldwide, and for preparing information on excursions to the
most beautiful coral reefs in the world.

It was decided that meetings of the groups would take place on average
once a month, and meetings within the group on average every two weeks. The
on-line calendar was used to plan exact dates and some reminders were set in
order to make the pupils’ work more systematic. The planning of work is only
viable when it goes together with monitoring of the achievement of the goals
of a previously established plan. As a result of each meeting in collaboration
with the teacher, the detailed plans for the nearest future have been developed.
It contained: list of tasks, sequence of its realisation and finally assignment
individuals to these tasks. The schematic timetable of the project realisation
is presented in Tab. 1.
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Tab. 1 The action plan groups.

Type of Time cop cep
activities deadline Task list - Group 1 Task list - Group 1
15 meetin 60 minutes The signing of the contract, the team ground rules, division
J (September)  into groups, plans for the future
Finding information about
the organisms living on
the reef. Preparing the
work in one month PowerPoint presentation Finding the right materials
groups (October) ‘Animals on coral reef. to create a mock-up.
Implementation of the
project mock-up on a piece
of paper
ond meetin 60 minutes Presentation of the results of the group. Determining the next
8 (November) steps - brainstorming.
. two months Implementation of animal .
work in . Preparation of the
(December- figurines made of plaster and A
groups o . aluminium frame.
January) clay, painting miniatures
34 meetin 60 minutes Presentation of the results of the group. Determining the next
g (February) steps - discussion.
4o . 60 minutes . e
meeting (March) Wrapping paper and material imitating seabed

5% meeting

120 minutes

Sticking to animal models, labelling

(March)
work in one month Preparation for public ?5\?}?:5 glogeslfii?;ﬁf; have
groups (April) display. in common with chemistry?”

h . 60 minutes .

6" meeting . Dress rehearsal before the presentation

(April)
Final (june) Presentation of findings and sharing the reef for school and
presentation local community.

The coral reef is presented in Fig. 1.
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Fig.1. a) The “Coral reef” - model; b) Enlarged fragment of mock-up - with
labels.

Evaluation

The project was monitored systematically, however the final evaluation was
carried out after the public presentation of results. It took place just before the
end of the school year during the “School Days” with the participation of all
the students who had completed various projects in throughout the year. The
discussion took place in the evaluation meeting. The visitors liked the mock-up
very much so this part of the project can be seen as a great success. Moreover
the students who took part in this project were asked about their impressions
from the project’s realisation. They were also asked to answer a few question
(see Tab. 2) and from their responses it is clear that the detailed planning of
work time positively influenced the final result.

Tab. 2 Results of evaluation of the project.

Question: Pupils’ answers:

“Definitely yes.”
Did the project ended “The project really enjoyed the students of our school.”
a success? “We are satisfied with the effect.”

” o«

“Nobody expected such a result.” “It came out very nicely.”

“Teacher’s good ideas.”

“Teacher’s good advice.”

“The fact that we had a lot of time to implement.”
“Parents’ help.”

“The stubbornness and commitment of all.”

What led to the success/
failure of your project?
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“Parents had to help us, they had to drive us to the shop.”

“It was hard to match the meetings so that they fit each of us.
Finally, when we did it one of us got sick. Fortunately we had
a lot of time for the project realisation, as many as half a year.”

What kind of problems
did you come across dur-
ing the project?

Do you think that the
schedule set at the
beginning of the project
was helpful or hindering
the implementation of
the project?

“If there had not been any schedule the chaos would have rei-
gned and everything would have been postponed, and then we
would have had troubles with project realisation on time.”
“They help a lot.”

“I do not know.”

“We learned how to work in a group, how to plan the time, what

animals live on coral reef and that chemistry is everywhere:

every material we used is composed of different chemical com-
What have you learned pounds. We used sand, gypsum, aluminium alloy to construct
during the project? models and so on.”

“It's worth to believe in own abilities.”

“I did not even know that so many I will remember from chemist-

ry and difficult names of animals.”

Conclusion

Based on observations of a teacher, students’ statements from discussion, im-
pressions of project’s participants as well as the answers to the questions from
Tab. 2 it can be stated that the success of the project was aided by frequent
consultation meetings with the teacher, and by allowing substantial amounts
of time for the completion of the project.

The very important aspect for the students was good time management,
thanks to which they were able to complete the project on time despite delays
caused by unexpected events.

In the project method, an inestimable role is played by the teacher as a co-
ordinator of the students’ work. The idea for the “Coral Reef” project was
initiated by the students themselves; however, neither the teacher nor the
students predicted that the manual work that they carried out would produce
such impressive product.

Planning is a crucial step, and prevents chaotic or random effort on the part
of the students, while giving the project a uniform and systematised character.
In this context the scheduled meetings played an important role in achieving
these results. The meetings devoted to discussion, brainstorming, exchange of
ideas as well as the proper management and organisation of work time.

The tools suggested by a teacher revealed to be very useful and should be
used more frequently for project management purposes.
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Thanks to this initial experience, students may be better prepared to attempt
to plan further projects or tasks. Thus, it is important at this stage to make the
students aware of the aims of their activities.
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Suburban Palaeontological Camp -
Content and Evaluation

PRAZAKOVA Martina, PAVLASOVA Lenka

Abstract

This paper presents “suburban paleontological camp” as a non-formal edu-
cational activity for young people. The goal of the camp is to motivate and
encourage students’ interest in the lifeless science (especially palaeontology,
stratigraphy, petrology). Therefore, the primary aim of this paper is to present
the camp activities and to discuss the options and the characteristics (personal,
general and educational) of this untraditional non-formal educational activity
put into practice in the Czech Republic. Secondarily, we would like to deal with
the results of a qualitative interview, which was done with the pupils of the
latest camp in August 2016. The results contribute to the evaluation of the
camp which, actually exists for six years (2011-2016) in this form.

Key words

Science camp, fieldwork, inquiry education, geology education, non-formal
education activity, out of school activity, outdoor learning, daytime only (sub-
urban) camp.

Introduction

The Concept of all the non-formal activities is unique (in different areas), but vari-
ous investigations have reported that these activities could influence the students
in many domains, e.g. their knowledge and skills (Dillon et al., 2006), motivation
(Lindner, 2015), interest and attitude towards science (Gibson & Chase, 2002) and
selfconfidences towards learning science (Konur et al., 2011).

One type of non-formal education is the summer science camp called the
suburban paleontological camp (see www.ddmpraha.cz). The main purpose of
this camp is to stimulate students’ interest in the lifeless science and to give
them an opportunity how to spend their leisure time usefully with similarly
interested people. The first aim of this paper is to describe the camp activities.
The second aim is to evaluate the programme of this camp through the qualita-
tive study, which is one of the usable form of the non-formal educational survey
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(see Fields, 2009; Konur et al., 2011), from the perspective of the participants.
It is meant to be a small contribution to small body of literature about non-
formal education (e.g. Fields, 2009).

Description of the camp participants and

content

Personal characteristics

The participants of the camp are pupils and their leaders who attended the
camp in the years 2011-2016. Demographic characteristics of the pupils are
presented in Tab. 1.

Tab. 1 Information about all camp participants in 2011-2016.

Year Number No. .of Girls Boys Pupils Pupils Pupils
of groups  pupils (<11y. 0.) (12-15y.0) (>15yv.0.)
2011 1 26 12% 88% 54% 46% 0%
2012 2 41 22% 78% 68% 27% 5%
2013 2 44 30% 70% 70% 25% 5%
2014 2 40 30% 70% 75% 25% 0%
2015 2 43 42% 58% 72% 21% 7%
2016 2 46 30% 70% 72% 24% 4%
Total 11 240 29% 71% 69% 27% 4%

Each group of pupils is led by a pair of adult leaders; a man and a woman or two
women. The leaders are chosen in the selection procedure and all of them have
a long-term experience with leading spare-time activities clubs (hobby groups,
field trips, scientific afternoons). Some of the leaders are qualified scientists
(palaeontologists, geologists) or science teachers (biology and geology).

General characteristics

The camp is a short-term non-competitive activity, which is financially sup-
ported by the capital city of Prague. The camp takes five days, from Monday
to Friday, from 9 a.m. to 4 p.m. During the days, the whole group goes to dif-
ferent paleontological or other interesting localities situated in Prague or in
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the Central Bohemian Region. The programme changes every year — according
to the itinerary plan.

Educational characteristics

The camp programme consists of four all-day fieldtrips and one all-day labora-
tory work, park and museums excursions. It combines two types of activities,
the most important is the outdoor experience and the minor part is the hands
on experience in laboratories in collaboration with some of the science orga-
nizations similar to other camps in Europe (e.g. Lindner & Kubat, 2014).

Suburban paleontological camps are quite marginal in the area of inquiry-
based science activities (IBSA). All the camp activities are leader controlled,
from the perspective of the main actor, according to Papacek (2010), where the
leader is planning and organizing all the activities. According to Eastwel'’s clas-
sification of IBSA, students carry on inquiry, which has confirmatory character
(Skoda & Doulik, 2013). The leader provides an introduction of the research
with questions, methods and results to observe in real the environment. The
inquiry approach emphasizes group discussions and cooperative learning, it
develops students’ higher mental skills, improves their attitudes toward the
Earth science (Mao & Chang, 1998).

The main educational approach used by the camp Guides is a method of
“Direct Observation”. Leaders prepare worksheets for the pupils to note all
the activities and processes. It gives them the responsibility for observing and
getting to their own conclusions.

Evaluation of the camp

Methodology

To be able to evaluate the camp from the pupils’ perspective, the individual
interviews were used (e.g. Ivankova & Rusek, 2016). The interviews were
conducted in one of the campers’ group of campers at the end of the summer
science camp held in 2016. Pupils (n=20) answered the questions from three
different areas: personal, general and educational characteristics of the camp,
Tab. 2.
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Tab. 2 Set of questions used in interview divided to the three areas.

Theme Set of questions

Personal char. What do you think about the number of the people at the camp?

What do you like at the camp?

General char.
What do you dislike at the camp?

What did you learn and what did you improve?

Educational char.
Did you document the camp?

The respondents consisted of 65% boys and 35% girls. The participants were
mostly younger than 11 years old (63%), pupils aged 11-15 were represented in
37% and pupils over age of 15 in 20 %. Interviews were recorded, transcribed
and the data were cyclicly analysed during open coding process. Categories
and subcategories were created by internal similarities and relations between
categories were searched.

Results

The first table represents pupils’ opinion on the number of participants of the
camp (Tab. 3). From this point of view, the most frequent answer points out
that the camp is overfull (35%). In general, 30% of respondents were satisfied
with the number of the campers.

Tab. 3 Opinion on the amount of participants (children) in the camp.

Amount of children Frequency Relative frequency
A lot of children 7 35%

Suitable number of children 6 30%

Not relevant 4 20%

Not commented 2 10%

A few of children 1 5%

Total 20 100%

Further interview questions found out what pupils like/dislike at the camp,
Tab. 4 and Tab. 5. According to the following categories, children prefer field-
works 37% (in contrast to hands-on activities). Friendly atmosphere is the thing
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which the pupils’ like at the camp 18%. A Significant number of respondents
(40%) satisfied with the form of the camp. Other pupils 35% would prefer to
be able to change itinerary (e.g. variety of localities).

Tab. 4 Categories of answers to question “What do you like at the camp”.

Relative frequency

What pupils like Frequency of answers of answers
Fieldworks 10 37%
Friendly atmosphere 5 18%
Everything 4 15%
Knowledge 3 11%
Organization parameters 2 7%

The other answers 3 12%

Total 29 100%

Tab. 5 Categories of answers to question “What do you dislike at the camp”.

What pupils dislike Frequency Relative frequency
Nothing (everything is great) 8 40%

Itinerary plan 7 35%

The other answers 5 25%

Total 20 100%

Pupils claim that suburban paleontological camp activities enable to integrate
the knowledge of the nature from all the lifeless science subfields (palaeontol-
ogy, stratigraphy, petrology, and the other). It is not a surprise that the subfield
of palaeontology is the dominant field of the new gained knowledge (Tab. 6).

Tab. 6 Distribution of answers to question “What did you learn”.

Relative frequency

Special knowledge Frequency of answers of answers
Palaeontology 10 53%
Stratigraphy 3 16%
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Petrology 3 16%

General geology 2 10%
Paleogeography 1 5%
Total 19 100%

Special field skills (pupils obtained) are shown in Tab. 7. It contains five ana-
lyzed categories of answers, for example prospective skills, work with special
tools and ability to observe. No indoor skills were mentioned at the sample.

Tab. 7 Scale of analyzed categories in question “What did you improve”.

Special skills Frequency of answers Relative frequency

of answers
Prospection 4 33%
ggizgil;;(i classification 3 25%
Work with tools 2 17%
Field orientation 2 17%
Observation 1 8%
Total 12 100%

The following table describes the form of the pupils’ individual work. Surpris-
ingly, 31% of the pupils wrote field notes in a diary, 21% drew pictures and 11%
of them created their own collections (Tab. 8).

Tab.8 Frequency of answers to question about individual (pupils) documenta-
tion of the camp.

Relative frequency

Record types of camp Frequency of answers of answers
Field diary 6 31%
Nothing 4 21%

Just worksheets 4 21%
Pictures 3 16%
Collection 2 11%

Total 19 100%
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Discussion

On the following lines, we would like to discuss some selected passages from
our evaluation study. In accordance with Esteves et al. (2013), our results
showed that the strategy which can promote inquiry activities in (subfield of)
geology is a fieldwork. Fieldwork (used at the camp) has a potential to develop
following: new interests, attitudes and values, study of complex processes and
their products, problem-solving possibilities and an application of the outdoor
investigational skills and techniques (King, 2008). According to Hofman and
Korvas (2008) the time spent in palaeontology locations has a positive impact
on pupils’ healthy lifestyle. Moreover, outdoor activities at the camp were ap-
preciated in the interview.

The fieldwork is promoting interdisciplinary learning as well (Esteves et al.,
2013). Our study confirms this idea, as the camp is obviously a place, where
the knowledge in variety of lifeless sciences is stimulated. In addition, as the
fieldwork is neglected in formal education (Esteves et al., 2014), the camp is an
option for pupils to become acquainted with lifeless sciences in real scientific
context. Using the results of the interview as a feedback, some improvements
might be realized in the future. The main area is itinerary diversification. Fur-
thermore, regular presentation of outcomes (exhibition of pictures or fossils
collections) could be implemented.

Conclusion

Suburban paleontological camp is a form of non-formal education activity in
subfield of geology. Due to its activities it attracts a specific group of motivated
pupils. We can see its educational potential especially in the enrichment of
learning environment, which constitutes the basis for work with children who
are deeply interested in the specific scientific fields (Pavlasova, 2014). The Re-
sults of qualitative evaluation (open-ended questions analysis) demonstrated
participants’ opinions and their attitudes towards the summer science camp.
They are a valuable feedback for organizers and teachers who would like to
recommend it to their pupils.
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Renewable Energy: A Science
Camp activity

RUSEK Martin, LINDNER Martin

Abstract

The paper builds on the 3A methodology to evaluate learning activities. In this
text, activities of one group at a science camp are analysed with a special focus
on inquiry-based aspects of the participants’ scope of employment. The authors
observed several factors which reduce effectiveness of such activities. Above
all, it is students’ initial rash setting to work without considering the problem
fully. They also immerse in work starting with technical procedures, get tired
and do not accomplish the actual goal. The authors offer some alterations and
conclude that this is mostly caused by an absenting driving question.

Key words
Science camp, science education, informal learning, 3A methodology.

Introduction

Project-based activities in their true nature (Kratochvilova, 2006; Rusek &
Becker, 2011) are quite time-consuming. This may be a reason why they are
sometimes reduced into school actions (see Rusek & Dlabola, 2013) with a mere
sticker “PROJECT” (cp. Rusek, 2016). From this point of view an informal setting
which offers more time for the complex activity seems like an ideal environment
for conducting real projects (Rudolph et al., 2015). Another important aspect for
feasibility of projects per se is the students’ preparedness for such independ-
ence (cp. Banchi & Bell, 2008; Gabriel & Rusek, 2014). From this reason, includ-
ing inquiry activities first, seems like a proper “project propaedeutics”.

Methodology

This paper combines the two above mentioned tendencies. It is focused on
a science camp where inquiry-based activities were a part of the programme.
Analogous to a paper by Ivankovéa and Rusek (2016) the 3A methodology (see
eg. Janik et al., 2013, p. 217-246; Rusek et al., 2016) was used to analyse the
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activities. Direct observation of the participants’ activity completed with in-
terviews provide sufficient evidence for the activity evaluation.

To get some initial information on the students, a short open question
questionnaire was used. The students were asked to name three of their most
favourite and three least favourite school subjects, their plans and questions
they have concerning the topic. After the science camp activities, the students
were given their answer-sheets back and were asked to fill in the activities
they liked the most, perhaps even alter or complete the questions they had
asked before the camp activity started.

Science camp in Halle

The focused-on activities were included in a science camp organised by the
Department of Biology and Geography, Martin-Luther University in Halle. The
science camp has a long tradition (see Lindner & Kubat, 2014) and has several
specialities. Not only is it organised by students (prospective teachers), it also
holds a standard of internationality. The target group of this text consisted
of 14 members, 5 girls, 9 boys (9 Turks, 3 Germans, 2 Afghans). The topic of
their activity was renewable energy, namely: power plants, energy sources,
alternative energy sources (such as wind power, solar power and the use of
hydrogen power cells).

Analysis of the group work

Annotation - Scope of Employment

Day 1: Introduction

After getting acquainted, energy from physical, chemical but also esoteric
point of view was discussed with the participants who were asked for their
associations with the topic. Mind maps were used to capture their state of
knowledge, experience but also imagination. In some aspects, the students
focused on similar topics in their mind maps. This shows the foci of different
school systems. Naturally, the different background the students come from
formed their preconceptions. In the interviews, the Turkish students mentioned
that majority of the topics were already covered within Science education,
the German students mentioned some topics known from school, the Afghan
students heard of the topics for the very first time.
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Day 2: Wind turbine

The second day activities were guided by a group of students (pre-service
science teachers). The focus was put on wind energy. General information on
wind energy was given, windmill turbines and their shapes were presented.
Further, a small-size windmill was visited.

In the second half of the day the science camp participants were instructed
to make their own wind turbines. They were given a description of steps, were
provided with material (plastic bottle, glue, magnets, copper wire, skewer, old
CD-discs, adhesive tape, etc.). Eventually they split into three groups and tried
to produce a functional turbine. None of the teams, however, succeeded.

Day 3: LEGO robots programming
The students visited a university where they were presented sets of brick-boxes
with programmable engines. This program was not directly linked to the energy
workshop but was constructed with the intention to link the participants to
the university of applied science.

Day 4: Inquiry day

The day started with a wrap-up discussion about energy, environmental vs.
economical aspects. The following inquiry activities were then offered to the
students: testing a hydrogen-powered car, water-pumping device powered
by the sunlight, testing a “home-made” solar water panel, testing a windmill-
turbine, constructing a windmill with vertical spatulas.

Day b5: Final presentations

On the last day, the students in all three groups presented the content and
outcomes of their week’s work. The students in the Renewable Energy group
decided to present their work in smaller groups according to the main domains
on their poster. Some talked about the need of renewable energy sources, some
about windmills, others - on the guides’ intervention - presented several fruits
of their creative work.

Annotation - students’ questionnaires

The first question (the most favourite and least favourite school subjects) offers
an interesting insight in the group’s expectation or focus. The Fig. 1 shows
students’ answers. Another valuable information was gained via a question
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about the students’ future career. Becoming medical doctor was a preferred
option among four Turkish students, three of the students did not have any
career plan. Among the students there were also two ones willing to become
engineers, one teacher and one traffic manager. Together with the informa-
tion on favoured and disliked school subjects, it is clear the group of students
prefers creative and (natural) science-oriented tasks. Therefore, it was possible
to consider them pre-motivated for the work in the camp.

Participants’ most and the least favourite school subjects

ics; lish

Informatics; 2 Social science; 1 Englis
N\ 5%
Spanish; 1
Blology; 1 Turkish
P.E;1 , 9%
Art; 1 German
9%

= A

Turkish; 1 \-History

4%

Fig. 1 School subjects popularity by students.
Rem. Three most favourite school subjects per student on the left, three least
favourite on the right.

Students’ career preference

M A doctor (37%)
Sound engineer (9 %)

B Engineer (9%)

M Teacher (9%)

@ Trafic manager (9 %)

B Not decided yet (27%)

Fig. 2 Students’ career preference.
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Analysis

In this part the authors focus on inquiry activities of the students - the second
part of Day 2 and the entire Day 4. In some activities, they act as observers,
in some as guides.

Day 2

The activity consisted in the students constructing their own wind turbine
according to a plan. From the theoretical point of view, this activity represents
the confirmation inquiry (Banchi & Bell, 2008, p. 27). Nevertheless, the difficulty
of the procedure (especially making inductors and positioning them properly
opposite to magnets fixed on a CD above the inductors) led to the students’
disappointment. The entire students’ activity was reduced to following the
procedure without deeper understanding what they do (knowledge in physics
needed) during the particular steps. Above all, the failure of the product - the
turbine did not produce enough energy to light up a LED - led to the students’
disappointment.

Day 4

The students were taken by surprise when they were presented an open-inquiry
task. As they were not used to this kind of freedom, they struggled in organizing
their work. The boys who chose to work with a solar panel and a hydrogen-
powered car approached the equipment as toys. From an observer’s point of
view, they lacked support in finding answers to possible failure. They needed
support in finding a proof of the solar panel function. They proved the panel
works by attaching a lightbulb, an electromotor and later a voltmeter. Then
they tried the hydrogen-powered car. Following the instruction in the kit they
reached the point when the car did not function. Considering it a broken toy
they tended to drop off the activity. Again, when they received a guidance they
discovered a problem, tested that all the parts function and built the car. The
process of learning how the solar panel and the car work, however, remained
unanswered as they focused only on the process and visible results.

Another group of students decided to try an actual wind-turbine. Unfortu-
nately, fixing the turbine to a self-made stand took too much time. The activity
itself transformed into the problem of fixing the turbine, and did not cover
testing its function, i.e. thinking out a way how to prove the turbine works
and perhaps testing the conditions for its highest efficiency.

The last group worked with a water heating constructed by students during
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the previous science camp. The task was teacher-guided. It consisted of join-
ing two panels (sets of copper pipes painted in black, fixed in an old window
frame) and measuring temperature of water in a tank placed as the last ele-
ment of the water-heating device. This activity also showed that the students
see the manual task and do not consider the meaning of such an activity. Even
though they proved the water in the tank got warmer (plausible result of an
experiment), the missing driving question and student-posed hypothesis made
this activity malfunctioning.

Despite the observed effect, the students expressed their enthusiasm in
the final questionnaires. Nevertheless, they valued LEGO-robots activity (5
students), programming (4 students) and visiting a windmill (2 students) -
activities which are not so close to science education and which were not the
main foci of the science camp. On the contrary, the inquiry activities were
mentioned only by one student. The positive impression of the students might
be caused by the success they experienced by fixing the technical problems
they had. This fact shines over the malfunction of the scientific questions -
which, somehow, they did not miss as much as the observers did. From this
point of view, the alterations proposed below could bring more effect in the
next year.

Alteration

As all the described activities show the same traits of malfunction, the al-
terations will be posed together. First of all, the students are supposed to see
what the teachers want them to see (Millar, 2010). Underestimating the stu-
dents’ skills and their vision of each of the activities (not a problem but rather
a procedure) generates “noise” which distracts the students from the main goal
accomplishment (cp. van den Berg, 2013, p. 79). One of the main alterations
could be turning the focus to the main objectives of the activity.

Second alteration concerns the students’ focus on each of the activities. The
students’ concentrate on building the stand for the turbine, connecting the
water pipes or placing the magnets above inductors became their ultimate goal.
The real point got lost. This is probably caused by a phenomenon described by
Tamir and Lunetta (1981): students are seldom asked to formulate a question
to be investigated or a hypothesis to test or to predict experimental results.
Also, the students could be so absorbed by the construction because they have
not mastered it yet and does not allow them to see the entire activity as such.
Nevertheless, such an activity then lacks guidance.
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Conclusion

Working with pre-motivated students in an informal setting offers wider range
of activities on the one hand, on the other hand is risky for it may be misjudged
by the programme author. The difference between the students’ activity and
its evaluation and the actual learning effect is large. Even the students who
express positive attitudes towards science have not used the freedom offered
by inquiry-based education in order to achieve the goals. These findings further
support the idea that students need to work their way through the stages of
inquiry with continuously withdrawing scaffolding. Teacher’s guidance may
well be reduced with the use of a good driving question and a focus on students’
predictions of an experiment result or even hypotheses.
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Alternative Energy Sources -
School Project in Chemistry Lesson

RAJSIGLOVA Jifina

Abstract

This paper presents a school project carried outin the fourth grade of an eight-
year grammar school. The project arose during chemistry lessons from the
questions of studentsrelated to the topic of alternative energy sources. The
paper demonstrates how teachers could use an interest of the pupils to use pro-
ject based education (PBE) by the rule of PBE. The second benefit of presented
project is potential development of key competencies and its connection with
the cross curricular subject Democratic Citizenship.

Key words
Project based education, chemistry, alternative energy sources, questionnaire
survey, cross curricular subject.

Introduction

There are many reasons why project based education (PBE) should be integrat-
ed during the school year. First of all, PBE is a good way how to make lessons
more interesting for pupils. However, this kind of learning and teaching should
follow a few principles, conditions and key aspects to make it a real project.
These requirements for the project are eg. to be open, useful - connected with
real life, to be based on the pupils’ interests, to respect students’ and teachers’
roles according to concept of PBE, to adhere the interdisciplinary procedures
and to present the outcomes and results at the end of the project (Blumendelf
et al., 1991, p. 371; Helle et al., 2006, p. 288; Kolkov4, 2012; Rusek & Dlabola,
2013, p. 14). The other reason for implementing PBE are the curricular docu-
ments and educational programmes that appeal to use different methods and
forms of teaching (RVP ZV, 2007). Therefore, this paper suggests one possibil-
ity how the both above mentioned requirements could be implemented into
school classes (Kolkova, 2012).

This paper introduces a topic of chemical project - alternative energy sourc-
es. It states main aims of intended project, project in outline and presents the
consequent questionnaire feedback.
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In view of the fact that the whole concept of the project, including materials
for teachers, was published more detailed by Czech publisher Raabe special-
ized in methodology for elementary and secondary school teachers (Kolkov4,
2008), the aim of the paper is to investigate how the project was accepted by
the pupils. By a questionnaire was inspected what were the most and the less
interesting methods and activities during the project and how the pupils liked
to work in chemistry lesson by the rules of PBE.

Brief concept of the project

The project emerged from the pupils’ questions within one chemistry lesson
focusing on alternative energy sources. The spectrum of frequently asked
questions included - eg: What could happen if...? What we could do if...? What
is better...? What's the worst that could happen - ...? and many more such ques-
tions. According to those questions a story about a hypothetical land started
to be narrated; the pupils called it Alterland. Everything is ideal there: environ-
ment of the sea, the ocean, the valleys etc. In this land it is possible to use the
power of water, wind, geothermal energy and other alternative sources that
could replace fossil fuel sources of energy.

Currently, in the above described land, it is necessary to establish law and
order because of political instability. Therefore, several political parties, con-
nected with alternative energy sources, fight for the victory to be the leader
of Alterland.

Characteristics of project

The basic characteristics of the project are stated in the Tab. 1:
Tab. 1 Characteristics of project. Source: the author.

Educational area / subject: Humans and nature / chemistry

Relation to other subjects: biology (natural science), geography, civil education

9t grade of primary school and corresponding year of

Grade of study: six/eight-year grammar school

Relation to the cross

. . Democratic citizenship, Personal and social education
curricular subjects:

Learning competencies, Social and personal competencies,

Developed key competencies: s -
Communication competencies
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Organizational form: Group work (recommended group of four pupils)

Suggested time allocation: 4-5 lessons; or one school day

Type of project: Interdisciplinary

Aims of the project

Main aims of the project were: to formulate positives and negatives of using
alternative energy sources for people and whole environment; to search infor-
mation and answers to questions that arose at the beginning of the project; to
prepare posters about alternative energy sources as a group work; to prepare
and perform an election in Alterland - the electors/citizens of Alterland were
presented by the pupils of 7* year grade of an eight-year grammar school.

Outline of project

The methodology follows the curricular requirements to integrate various
methods and forms into education. Presented project uses following methods,
forms and activities: dialogue, discussion, work with text, mind mapping,
searching and sorting out information, pair work, group work, poster prepar-
ing, presentation of conclusions. Within five lessons pupils went through the
interdisciplinary topic of alternative energy sources. The main role of teacher
is to be a guide of all lessons during project.

For brief information about activities during the project see the Tab. 2. The
whole description of the project is possible to find in Kolkova (2008). Brief
outline of project is also stated in Tab 2.

Tab. 2 Outline of project in five lessons. Source: the author.

No. of Themes in Lesson: Activities of Lesson Forms and
Lesson Methods
Introdl{ctlon to . sorting of cards of natural energy WQFk 11 pairs /
1st the topic -evocation N . mind mapping,
X sources and designing of mind map; R .
of questions. discussion;
Motivation to project.  listening to the story of ONE land;
. preparing a list of how to work discussion
ond ::ﬂizgf xSNorkmg in groups to the work would be with whole class
groups. successful; of pupils;
. . . group of 4,
Creating of groups. drawing lots of energy source; 3 if needed:
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» preparing of top ten list of discussion
Positives applicability and beneficial effects; in groups;
3rd and negatives
of chosen source. presentation of imported information ~ presentation
about the energy source; of every group;
teacher explains what does mean
the poster is; pupils discuss what
is necessary to write in poster, discussion
how to prepare introduction, select with whole class
main information to be published of pupils;
4t Creating of posters. in poster; difference between election
billboards and posters;
time to prepare posters and election .
. work in group /
campaign for next lesson, e.g.: motto . .
. discussion;
of group (election team);
presentation of assigned energy work in group /
Election campaign. source in front of the full class discussion with
of audience; all of pupils;
Fair and unfair pupils draw a ten point’s comparison  discussion
5th election between proper political campaign moderated by
communication. and nowadays reality; teacher;
Breaking out the jury count the votes and an-
of election nounce the winners;
Feedback of project. summarizing of project; discussion
6t Questionnaire extra feedback of project; individual task
feedback.

Questionnaire feedback of project

The project was repeated twice. It took place in two classes of pupils with
the same age, 4™ grade of an 8" grade at grammar school. The total number
of pupils attending the project was 62. After the project a short questionnaire
was distributed to all pupils. The questionnaire measured the interest of pupils
in the project. Pupils were asked about the working methods applied in the
project, their most favourite activities used during the project, their understand-
ing of instructions given by their teacher or if they are used to work, using PBE
in the other subjects at school. The pupils chose answers on a five point Likert
scale (1. definitely yes, 2. more or less yes, 3. do not know, 4. more or less no,
5. definitely no). There was also one multiple choice question; pupils circled
the most favourite activities.

The data arose from the questionnaire were transferred to the graphs. The
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first graph presents responses to following question: Did you like the way, how
the topic of Alternative energy sources was presented during chemistry lessons?
The pupils of both classes used only three out of five offered possibilities of
scale, see Fig. 1. The other two graphs show the pupils’ preferences of the
chosen activities used during the project, see Fig. 2 and Fig. 3 performing the
difference between boys and girls.

Did you like the way, how the topic of Alternative
energy sources was presented during chemistry
lesson?

3%

31% m definitely yes
more or less yes
B do not know

66%

Fig.1 How the pupils of both classes liked the project. Source: the author.
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Fig. 2 Class A - Activities used during the project. Source: the author.
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Fig. 3 Class B - Activities used during the project. Source: the author.

Summary and conclusion

According to the results of the questionnaire feedback the following could be
concluded: The pupils like working in different ways during the lessons; they
liked the proposed project about Alternative energy sources; they did not like
searching and sorting out information; girls did not enjoy to being a speaker
as much as boys; listening to presentations of other groups was entertaining;
an added value of the project was the idea of an election added to the chem-
istry lessons.

The paper is focused on an interdisciplinary school project using the method
of PBE. The project interfaces social and natural science via the topic of al-
ternative sources of energy on the one hand and the civil educational topic of
a national election on the other hand.

The pupils worked in accordance with the principles of PBE: the project in
its basic form emerged from the pupils’ questions and their ideas how would
life be in the hypothetical land described above; the assisted learning was used
during the project activities; the election campaign was performed by created
posters in front of older schoolmates; the outcomes of the activities and the
posters were situated in the school hall. All of the activities were continuously
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monitored by the teacher who helped the pupils, if needed. The teacher gave
the pupils important feedback during all of their activities. The feedback was
also given by the pupils themselves.

Subsequently the project was realized in two classes of 4" grade of an eight-
year grammar school. Despite the small number of pupils, 62, who attended
the project, based on their opinions we can argue PBE could be an entertaining
and meaningful possibility how to guide pupils through natural science topics
in an interesting way of teaching.
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Inquiry-based Pupils’ Activities
for Development of Project Skills
in Science

IVAN Matus, SULCOVA Renata

Abstract

Pupils can gain knowledge and skills through their experience with solving
partial inquiry-oriented science tasks and problems both in school and also in
real life. This experience is often applied during solving project-based problems.
Moreover pupils can use these gained skills to effectively search for imaginative
project products. The partial skills of pupils connect and develop into complex
project-management skills during the solving of project. Pupils gain not only
knowledge but also additional skills by solving designed tasks. These skills
support the development of project-based learning and consequently the skills
of project management.

The contribution presents some examples of tasks that connect knowledge
of science and mathematics. We would like to present such tasks that are
focused on chemistry problems and can be simulated by activities known from
everyday life. Solution of proposed tasks require application of mathematical
phenomena. Our goal is to arouse the creative thinking in pupils’ minds. On
top of that pupils subconsciously acquire skills of constructive discussion,
designing solutions, revision of results, cooperative problem solving, argu-
mentation and many others.

Key words
IBSE activities, project skills, educational tasks, modelling, interdisciplinar-

ity.

Theoretical background of educational tasks

According to the experience of many departments of chemistry didactics at
universities (e.g.: Bilek et al., 2016; Lindner, 2014; Rusek & Becker, 2011) and
many chemistry teachers there is a well-known fact: if the pupils didn't have
any previous contact with project-based learning, this method would be too
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complex for them. This led us to creating educational tasks for development
of so-called project-skills which can be gained and exercised through partial
tasks. Later, they can develop into an educational project. Using the acquired
skills, the projects will be more effective and will better accomplish educational
goals. These skills can form into required competencies of pupils for solving
problems in self-organized and self-directed way (Lindner, 2014). According
to the fact that the educational projects connect different themes and science
disciplines, the tasks also have to be prepared in a similar manner. These
tasks can use inquiry based science education (IBSE) method more suitable
for interdisciplinary approach, this method is also more motivating (see e.g.
Janstova & Rusek, 2015). Presented tasks connect chemistry and mathematics,
chemistry and everyday life, chemistry and physics and chemistry and science
in general. Description of the chosen examples of mentioned tasks follows.
Chemical modelling using non-traditional materials

Chemical models can be created in many different ways. There are tradi-
tional ways of chemical modelling like using: Dreiding’s model sets, plastic
or software ball-and-stick modelling, plastic or software space-filling model-
ling - based on van der Waals surface theory, combined modelling - combining
the ball-and-stick models with space-filling models and 3D modelling using
a 3D printer (Mika & Smejkal, in press ; Nodzynska, 2012). The main problem
of this modelling is that the modelling sets are used by students as a toy. They
are given a set and just put the atoms together and do not inquire about the
structure they are forming. This can be prevented by using a non-traditional
way of modelling. Pupils can use materials like modelling clay, Plasticine or
“modurit” and form balls representing the atoms. The position of bonds is not
given so the pupils have to inquire about the chemical structure of substances.
The bonds can easily be represented by skewers or toothpicks.

One of the individual creative ways of creating the models of chemical
structures that is most preferable in the autumn is using the fruits of trees and
plants (e. g.: chestnuts, acorns, rosehips and different kinds of berries). In the
lower state of education we have to choose carefully which chemical structures
will be modelled. The pupils in the lower secondary education (ISCED 2) do not
have the knowledge of electron configuration so only the structures that are
not influenced by free electron pairs should be used. But they can use their
knowledge of basic stereometry and spatial bodies. If we use this activity in
higher secondary education the pupils have basic knowledge about electron
configuration so we can use formulae of substances that are influenced by the
non-bonding electron pairs.
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The pupils are asked to bring autumn fruits of trees and plants to class,
skewers and toothpicks. We present them with the formulae of some sub-
stances and ask them to find out how will the atoms be situated in space. In
primary school we can use e. g.: molecule of hydrogen (HZ), molecule of oxygen
(0,) methane (CH,), benzene (C,H,), carbon dioxide (CO,), white phosphorus
(P,), sulfur hexafluoride (SF,) and so on. We have to make an agreement with
the pupils on which fruit will represent which element. When we run out of
the different types of fruits we can use small flags on toothpicks to mark the
atoms (see Fig. 1).

% ° QHZ - ‘coz‘ 9

Fig. 1 Models of simple molecules.

After a few tries the pupils find out the right placement of atoms in the space
(see Fig. 2). The main advantage of this activity is that the pupils inquire
about the chemical structures and create the models themselves. To use this

activity, the pupils have to have basic knowledge about the formulae of or-
ganic and inorganic chemical substances and about spatial bodies - gained
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Fig. 2 Correct and incorrect pupils’ models of methane.
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The pupils can also inquire about the similarity of the structure of different
molecules. For example, the atoms of phosphorus in the structure of white
phosphorus are placed in vertexes of the same spatial body as atoms of hydro-
gen in the molecule of methane - tetrahedron, or that the atoms of fluorine in
the structure of sulfur hexafluoride are placed in the vertexes of octahedron
(see Fig. 3)
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Fig. 3 Tetrahedron - CH,, P,. octahedron - SF,

This activity was used in three high school classes. The effectiveness was
checked by didactic test. The results of classes this activity was tested on,
were compared to the results of control group. The test included three tasks
demanding pupils’ ideas about chemical structure of inorganic and organic
substances. The success rate of the test was 15% higher than the control group,
the mean of resulting marks was almost one degree better.

Disintegration of nuclei of radionuclides

Pupils are asked to bring a coin, two same-shaped items of different colour or
a rolling dice to class. The motivation phase is led in a form of discussion about
the probability of disintegration of a nucleus of a radionuclide in one half-life.
The probability is 50% so for the simulation of this random action we have to
perform a random experiment with 50% probability of an outcome. This can
be done by pulling one of two same-shaped items out of a black bag, rolling
a dice (we have to divide the numbers on a dice into two same-sized groups
e.g.odd and even or 1, 2, 3 and 4, 5, 6) or by a simple coin toss. Results of each
experiment is noted and evaluated (see Fig. 4).
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Fig. 4 Coin-tossing and evaluation of results.

Pupils assign which outcome of a coin-toss means that the nucleus has disin-
tegrated and which one means that the nucleus stays intact. The experiment
starts with a set amount of “nuclei”, the same amount of coin-tosses is needed
to simulate one half-life. The most suitable staring amount is 2n (n is a natural
number). After first half-life simulation pupils perform the experiment with the
rest of intact “nuclei”. They plot the results (amount of intact nuclei dependant
on the sequence number of half-life) into a graph. The final task for the pupils is
to determine which mathematical functional represents the functional depend-
ence plotted (pupils easily discovered the exponential functional dependence,
using informational sources). Furthermore, we can lead the pupils’ inquiry to
chemical kinetics of first-rate reactions.

Other ideas for inquiry-based educational tasks

The pupils can be led to statistical analysis and evaluation of data through
inquiry activity to compare the amount of ions in different kinds of mineral
water. During this activity they learn how to graphically display results.
Furthermore, we can name a few other activities that can use the inquiry-
based method of education e.g.: comparing the natural colorants of flowers
and fruits, change of colour of flowers according to acidity and alkalinity of
environment, discovering the acidity of common substances of everyday life,
statistical analysis and evaluation of a daily menu (Ivan & Sulcova, 2016).
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Conclusion

The presented inquiry-based activities are helpful in gaining project-manage-
ment skills e.g.: basic time-management, labour division among the members
of a team, organising teamwork, individual inquiry, statistical evaluation of
data. Due to named skKills, pupils can be better prepared for complex situations
which could not be solved by simple solutions. They can also better adjust
to variability and uncontrolled development of complex problems (Lindner,
2014). These skills could be used by pupils not only during project-based
learning but also in every-day complex problem solving. It is possible to use
these tasks in ordinary lessons of chemistry, science, mathematics and other
related disciplines.
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Towards Students’ Individual
Research Projects in the Context
of Secondary School

MACHKOVA Veronika, BILEK Martin

Abstract

This paper deals with students’ individual research projects in the context
of secondary science education. In this project approach, a school science
competition in three categories according to the age of students is launched
every year. Students have to process a research project on a topic of their
interest and choice every two years during their study at school. The aim
is to develop profound cognition in some field of their interest, self-study
competencies, critical thinking and to gain independence in the processing
a research project. In the paper is discussed this school science competition
as a framework to promote the motivation of students to realise a research
and the ability to work independently under the leadership of consultant from
the school or university.

Key words
Science education, project-based education, secondary education.

Introduction

On the one side, fast development of society brings new demands on students’
output competencies at the end of secondary school. And on the other side,
curricular changes encourage using more constructivist and less transmissive
teaching methods. It is a challenge for teachers how to profit from the alterna-
tive teaching method and lead their students to acquire these requisite key
competencies. One of the possibilities is to apply the project oriented education
(Bilek et al., 2016). The project orientation means a student-centred method and
is characterized by high degree of complexity, interactivity and autonomous
work within cognitive, conative and affective activities. Also some authors
even state that the project method has a privileged role in development of
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some key competencies (e.g. Bell, 2010; Bilek & Machkova, 2015; Blumenfeld
et al., 1991; Nodzyniska, 2015; Rusek & Dlabola, 2013).

The idea of project-oriented education stands on a constructivist paradigm
and can be implemented in different ways within school practice. It could
be short or long term projects, single-subject or interdisciplinary projects,
individual or collective projects, as stated e.g. in Ganajova et al. (2010). In the
following text, we focus on the case of students’ individual research projects
in the context of secondary level of education (level of ISCED 2 and ISCED 3).
In this case an internal school science competition is used as a framework to
promote motivation of students to realise a research in a field of their interest
and ability to work independently under the leadership of a supervisor (Blu-
menfeld et al., 1991). The aim is to develop profound cognition in the field of
interest, self-study competencies, critical thinking and to gain independence
in the processing a research project. This case of implementation of project-
oriented education was observed in the framework of case study, this approach
is considered as appropriate method for project(ivity) study, as stated e.g. in
Rusek (2016) or Scarbrough et al. (2004).

School science competition - case study

Our example of school science competition took place at a secondary school
in Hradec Kralove, which has about 350 students. This school offers six years
and four years’ study program in three branches - Humanities, Natural Sci-
ences and Informatics and is focused especially on teaching foreign languages.
Motto of this school is “Preparing students for the future.” It means to get high
level of knowledge, and also to promote high level of communication skills
in Czech and at least two foreign languages, high level of presentation skills
and great ability to learn and work with information and so on. The final aim
is the readiness of students to study at universities. There are many ways to
achieve this aim in this school. We will focus on one of them - school science
competition as a framework of students’ individual research projects.

Framework of School Science Competition

In the mentioned school, internal school science competition named Creative
keyboard is organized every year. Participation in the competition is mandatory
for students every second year of their study at the school. This competition is
launched in three categories according to the age of students.
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The 1% category is designed for lower secondary students in the second year
of their six-year study. The 2 and 3" category is designed for students of upper
secondary level in 4% and 6™ year of their six-year study and corresponding
years of the four-year study. The 3" category is designed especially for students
who chose project as one part of their graduation exam, participation in this
category is not mandatory for all.

In this competition, students have to process a research project on a topic
of their interest and choice, within the any subject or interdisciplinary, and
under the leadership of consultant from the school or university. They have
to write a research report and to defend it before an expert jury. Students can
work individually in all of categories or in pairs in the 1% and 2" category.

Evaluation of realised research projects is made by points from three angles
of view. Jury of three experts evaluates level of project processing, level of word
processing and level of presentation. The best projects of each category are
awarded at official school ceremony and advanced to external competitions
as Secondary-school professional activity or International conference of young
scientists.

The competition starts in June and ends in February every school year. During
this half year of work, students have two control days. Competition schedule
is specified in the following table.

Tab. Competition schedule in the school year.

Announcement of the competition
June - September Topic selection and supervisor agreement
Registration of competition project

October First control day
December Second control day
January Submission of the competition projects

Presentation and defense of the competition project

February The awarding ceremony

Teacher’s Roles in the Competition

In the competition, teachers are working as supervisors and consultants. They
offer topics in the area of their teaching subject and try to motivate student
to work on. They can also accept a topic invented by students. They give sup-
port in the research project planning, information researching, methods of
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data collection choosing and data processing. They check the status of project
development on control days.

Teachers can also help students to find a consultant at universities or any
other institution. This applies especially for the 3 category of competition,
in which competitors have a highly developed ability to conduct independent
scientific work.

Computer science teachers have more specific role in the competition. They
give support in word processing, statistical data processing and presentation
preparation.

At the end of the competition, all teachers of school are members of spe-
cifically themed jury and they evaluate realized projects. The jury has three
members - supervisor, opponent and informatics expert. The supervisor evalu-
ates level of project processing - collaboration of student during the project
realization. The opponent evaluates quality of research report. The informat-
ics expert evaluates level of word processing and presentation. All of them
evaluate communication and presentation skills and argumentation during
the project defence.

Students’ Project Topic Preferences

Absolute freedom of project topic choice promotes students’ motivation to
realize a research project as well as possible. A certain level of autonomy is
always advantageous for exploiting the benefits of project-based learning and
for learning by allowing the development of practices which are distinctively
different to organizational practices (Rusek, 2016; Scarbrough et al., 2004).

Students usually choose a topic from the field, which is in the center of
their interest and would like to address in the future. Due to the participation
in the competition, students can develop profound cognition in the field of
their interest.

The school science competition was observed during two years. Compari-
son of number of projects by school subjects in 2015 and in 2016 is shown in
the diagram at Fig. 1 for the 1%t category of competition and in the diagram
at Fig. 2 for the 2" category of competition. In both categories, students most
often chose topics of Biology and Social sciences.
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Fig. 1 Comparison of the number of projects by school subjects in 1% category
in 2015 and 2016.

In these years, four students participated also in the 3™ category. They chose
topics of Biology (2 students), Physics and Chemistry in 2015, and Biology,
Chemistry (2 students) and Mathematics in 2016.

Number of projects by school subjects
2nd category

Geography

\ \

Physical education ‘ ‘
| |
—

Informatics

Physics —‘
History :_‘ ‘

Biology

0 2 4 6 8 10 12 14 16

Fig. 2 Comparison of the number of projects by school subjects in 2" category
in 2015 and 2016.
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As students progress through the categories of the school competition, the
ambitiousness and the sophistication of topics are developing. The topics cho-
sen in the 1%t category are very often related to the everyday life, e.g. Analysis
of the content of vitamin C in orange juices, Chemical properties of coca cola
drinks, Effect of ozone on living organisms, Waste sorting in our family, Way
of life and possibilities of protecting huge turtles. The topics chosen in the 2"
and 3" category are more specified and elaborated, e.g. Interaction of blue
light and the hormone auxin in plant growth, Alternative methods of treating
industrial wastewater, Determination of cytotoxicity of medicaments against
organophosphate poisoning. These topics are very often supported by con-
sultations or mentoring of external experts from Czech universities or other
institutions. It is therefore possible to consider the topics repeatedly chosen
by students in the first category good starters - project topics which may serve
teachers who want to start with project-based education. The topics chosen
in the following years, on the contrary, may serve as examples of complexity
and possible lighthouse for teachers who decide to shift their teaching style
towards project-based education.

Conclusion

Concept of internal school science competition seems to be a good framework
to promote students’ independent research activity at secondary level of educa-
tion. The question is: Is it the good way to the success? The obligation to process
a research project at least twice per six-year study (once per four-year study)
may lead to formalism, but this is to a certain extend reduced by the absolute
freedom of the topic choice. The cyclicality of projects processing supports the
development of key competencies and quality of projects in higher categories
of competition (graduated project). The proof of this can be the achievements
of students presenting their research projects at external students’ science
competitions, e.g. Secondary-school professional activity or International
conference of young scientists.
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Using of Activation Methods
in a Chemistry Teaching
at University

PRASILOVA Jana

Abstract

In present, the phrase “activation teaching methods” is mentioned, especially
in connection with basic and secondary education. We can put methods in
effect also in university education, mainly in preparation of future teachers,
not only in chemistry. In this article are summarized notes from using project-
based education, in teaching of future chemistry teachers. At the beginning
of the paper basic information about whole seminar are mentioned. Further,
three student’s projects are described. At the end of the paper the reflection
of whole seminar is processed.

Key words
Pre-graduate chemistry teacher’s training, activation teaching methods, project-
based education, saccharides.

Introduction

Activation teaching methods experience a renaissance with the changing
concept of teaching. Their task is to support active student learning and think
independently. The aim of modern teaching is also develop work competences
and prepare students for real life. To realize mentioned objectives, European
Commission (2007) recommended used varied activation teaching methods,
for example in present modern IBSE (Kire$ et al., 2006), work with measur-
ing systems (www.vernier.com) or brainstorming methods. But also years of
practise validated project-based education (Svecova & Vlkova, 2016), which
was explicitly added to the Framework Educational Programmes in the Czech
Republic, after 2005. To support their implementation in education, it is nec-
essary to try them yourself and become fond of them, especially pre-graduate
chemistry teachers.
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Content of active seminar

Students of Department of Chemistry, Faculty of Science, University of Ostrava,
can choose a seminar Selected problems of didactic of chemistry. In this
seminar they can try yourself selected activation teaching methods. In the
summer semester, academic year 2015/2016, we were interested in educa-
tional trends and methods: modular teaching (Gonzéles & Wagenaar, 2005;
Kagparova, 2012), project-based education (PBE), inquiry-based education,
computer-aided experiments (Bilek, 1997), flipped classroom (Honeycutt, 2013;
www.khanacademy.org), unschooling (Thomas & Pattison, 2013). In this article
we will deal with PBE realized in seminar.

Saccharides and health - students projects

At first, an introduction to the method was presented, as well as with all
selected activation teaching methods discussed in the seminar. The basic
principles of project based education were presented. Students were alerted
to false projects (Rusek & Dlabola, 2013), case study and examples of good
practise were mentioned (Ganajova et al., 2010; Mrazova et al., 2010). The stu-
dents’ task was to design, realize and subsequently prepare their own project.
The first hesitation very quickly exchange enthusiasm for active work during
teaching, and also later at home.

Motivation

The general topic of projects was Saccharides and Health. As an inspiration for
work, two articles contained in publication Reading-book for science - chemis-
try (Bartdkov4 et al., 2015) were used. Namely: Artificial sweeteners - what can
sweeten the life of a diabetic? and Intolerance of lactose. Followed by a discussion
of the topic, the students made proposals issues and problems that can be deal
with in the project. Finally, there were designed three short-time projects:

1. Stevia - new sweetener
- The aim of project was find out basic chemical information about this
new sweetener and possibility of using it.
2. Dangerous saccharides
- The project was focused on potential health hazards related to basic
saccharides intake and their lack.
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3. Food without lactose
- The aim of project was mapped availability and offer of products without
lactose in food stores.

Implementation and presentation of projects results

Students worked individually during two weeks and in further seminar they
presented their projects. Two of three students prepared posters and added
verbal comment, although, the stress was lying on processing and presentation
of project results and examples of good practise were mentioned - Projects:
Stevia - new sweetener (Fig. 1) and Dangerous saccharides (Fig. 2). The projects
are not examples of very good but usually school practise. Imperfections of
projects were discussed with students and improvements of next practise were
suggested. Positives and negatives of project presentation were evaluated ac-
cording to Hess et al. (2009, 2013) and Mesgko et. al. (2006).
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Positives of
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Food — 8
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= B . Treatment
i o T with Steviol
[* 4 o
W

Fig. 1 Stevia - new sweetener.
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Positives of project presentation
- correct quoting sources (list of sources is on back side)
- marked pictures

Negatives
- black-and-white pictures
- bad graphic design

List of
possible
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Fig. 2 Dangerous saccharides.

saccharides

Positives of project presentation
- coloured poster
- alot of information

Negatives

- incorrect quoting sources (list of sources is on back side)
- disordered graphic design

- unmarked pictures

The third project was appreciated as the best example of students work. Stu-

dent prepared handout with information about the availability of food without
lactose (Fig. 3). She mapped product offering in five food stores: Kaufland,
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Albert, Tesco, Billa and Globus. Furthermore she prepared homemade coconut
and almond milk, and brought them for a tasting. Recipe was added on the
back side of handout.

Recipes for Information Food stores where
homemade coconut sources about lactose you can buy lactose
and almond milk intolerance free products

<

Fig. 3 Food without lactose - information handout.

Positives of project presentation
- creativity

- original project presentation
- useful information

Negatives
- incorrect quoting sources
- unmarked pictures

Seminar evaluation

At the end of the summer semester, feedback of whole seminar was carried
out. Three students wrote comments on the content of the seminar, difficulty of
assignments and practise benefits. They evaluated the content of the seminar
as interesting. Project-based education was mentioned as favourite activation
teaching method together with inquiry-based education (another options were
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modular teaching, flipped classroom and computer-aided experiments). They
would like to add edu-larps (Prasilova et al., 2016) to content of seminar.

In general, students evaluated assignments as more exacting than ordinary
instruction. Students noticed assignment “making short educational video”
for flipped learning as the most exacting task (other assignments were: made
project, prepared activity for inquiry-based education and processed data from
measuring with Vernier sensors).

The whole seminar students evaluated as absolutely beneficial for their
future practise and they absolutely recommended it for other students.

In the next academic year we will need to modify the content of the seminar
and simplify the tasks assigned to students.

Conclusion

As it has been shown in practise, it is necessary not only to learn about activa-
tion teaching methods, but practically try them. Even though, the assignments
were exacting. Very important is to discuss with students about mistakes.

In this paper, only practising of project-based education with future chemis-
try teachers, have been described. Author focused on presentations of projects
and shown three students results with positives and negatives of presentation.
Another demonstration of student works will be presented in future. More inter-
esting topics (activating teaching methods) are waiting for our discussion.
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Inquiry-based Chemistry
Education - The Development
of Teaching and Learning Units

CTRNACTOVA Hana, ZAMECNIKOVA Veronika

Abstract

The chemistry lessons often introduce the students to many terms and theories,
but they tend to not understand the principles of the phenomena and actions
such described, and they are not able to apply them when solving real situa-
tions. Inquiry-based education is one of the possibilities how to change this.
Its use in teaching depends on, among other things, preparation of suitable
educational materials. Currently, there are many of them available, but they
often lack suitable properties and aren't good enough for the classroom. This
contribution describes the basic steps necessary for development of inquiry-
based teaching and learning units that fulfil the IBSE attributes, based on
references and our own research work.

Keywords
Secondary schools, chemistry, inquiry-based education, problems, evaluation.

Introduction

Inquiry-based education is built on a constructivist approach to education,
stemming from the assumption that the students create and acquire know-
ledge based on their own, independent, active work (EU, 2007; Franklin, 2000).
A model so created (Fig. 1) shows the sequence of steps and questions that
students should make during their inquiry. The inquiry-based work method
includes both theoretical part (setting a research question, creating a hypo-
thesis, studying the resources) and a practical part (planning and executing
experiments, evaluation of results) (Votapkova, 2013).
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Fig. 1 Scheme of work during inquiry-based teaching. Modified according to:
Ctrnactova, 2013.

This general model can be made into a learning cycle that clearly and concisely
characterizes the individual steps and allows for easier planning and realiza-
tion of problems. This work makes use of inquiry-based teaching based on the
5E model - Engage, Explore, Explain, Elaborate, Evaluate (Bybee et al., 2006).
This model is also known as the “5Z” model in Czech (Fig. 2) (Ctrnéactova et
al., 2015).

LTV F sy

Fig. 2 5E Cycle. Modified according to: Ctrnactové et al., 2015.
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Units development methodology

The five-step teaching model guides us through the construction and realization
of inquiry-based problems in their simplified form. The best way to do IBSE work
is to work in groups; this allows many activating methods like brainstorming,
snowballing, role play etc. (Sitn4, 2009). For the realization of lessons, it is good
to prepare the materials in the form of methodical sheets for the teachers and
worksheets for the students. The methodical sheets will help the teachers to
prepare and lead the lesson, the worksheets will help the students to go through
the problem in question. For creating the methodical sheets, we recommend to
start with showing which theme the problem falls under, its time requirements
and the necessary materials and chemicals. When creating the worksheets,
a good idea is to leave some free space for the students’ notes and not to write
down long, complicated instruction lists. The individual steps (based on the
5E cycle) have more detailed discussions of specific recommendations for the
construction of methodical sheets and worksheets.

IBSE and student motivation

The first step is the engage step, where the teacher attempts to motivate the
students in order to research a given substance or phenomenon. He or she
can also determine the current level of the students’ knowledge. A teacher in
close contact with the class is able, based on experience, to determine what
can arouse the students’ interest (Stary, 2008). There is also a possibility to
look in various periodicals or websites for the age group in question, or to
follow what was learned in previous lessons. However, many teachers have
ingrained methods that could spoil the whole intent of inquiry-based educa-
tion right at start. They should avoid wrong formulations at the beginning of
the worksheet that look too much like normal lesson (“The theme of today’s
lesson is mixtures”) or overly curt and dull problem names (“Homogeneous
mixtures”). It is better to use their creativity and create an interesting, uncom-
mon problem name (“Mixing and Dissolving”, “Bartender Gone Wild”, etc.). An
experiment, a video, a picture, a provocative question, a contradictory article,
a current piece of news, etc. can be used as motivation. The teacher plays
a very important part in this inquiry step, and he or she can use the elements
of “showmanship” in order to pull their students into the problem being solved
(Ctrnactova et al., 2016). However, the teacher should bear in mind that the
demonstration should be appropriate to the students’ age and it should be
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sufficiently connected to the theme. It's a good idea for the methodical sheet
to include how-to guides and ideas for the motivational experiment, links to
interesting articles, or secondary questions that will increase the students’
motivation. It is possible to leave some free space in the worksheet for the
purpose of evaluation of the experiment shown, writing down the motivational
questions or use of summarizing text.

Proposing Hypotheses and Realizing the Experiment

In the explore step, the students participate in the exploration process. They
get information about the theme, they ask questions and they suggest and
create hypotheses, they design and perform experiments, they record data,
evaluate them, find connections with the results of the exploration and general
principles of various phenomena. Students can use textbooks, magazines, in-
ternet pages etc. as information sources. During the work, the teacher should
discuss credibility of information with the students, and also to point out the
necessity to draw information from multiple sources. For the phases of asking
questions and selecting the research question, a safe, creative atmosphere
must be created. The students shouldn’t worry that a certain answer is wrong
or unprofessional. The inclusion of an interesting theme waits many questions
and ideas all by itself, and the teacher should support them and bring them
to elaboration. It is desirable to have the methodical sheet include examples
of questions that should push the students to a suitable hypothesis formula-
tion. The worksheet has a specified place for the first idea which should be
recorded by each student (Zdmeénikova & Ctrnactova, 2015). It is definitely not
useful to divide the questions into “right” and “wrong”, the teacher should not
evaluate the level of students’ questions nor comment on it. We have to note
that this is not only just a matter of words; often, it's also necessary to check
the nonverbal part of communication (hand gestures, face expression, etc.).
However, we can use the classroom equipment, necessary material and tools,
etc., as a limiting factor for the research into a given hypothesis. A question
found via classroom discussion can be recorded into a specified space in the
worksheet. Another important step is to formulate a hypothesis. As the students
are to simulate the scientific method, they need to realize that real scientists
start by making a conjecture that is either confirmed or disproved by following
experiments. This gives them clearly stated goal of their experiment: to try to
know reality and understand it better. A well-formulated hypothesis should
satisfy several characteristics (Votapkova, 2013). It should be clear (either it
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will be confirmed or disproved), it should be possible to confirm it, it should be
possible to generalize it to more phenomena, it should be possible to describe
it by quantitative way, and it should be stated in a sufficiently detailed way
(i.e. it shouldn't contain too many factors to check). An example might be the
hypothesis: “As the temperature of the solution rises, so does the amount of
substance (table salt) that can be dissolved in it.” This hypothesis states that
we will observe a certain phenomenon - solubility (the hypothesis is clear), it
can be tested in the laboratory conditions (it is confirmable), the results after
confirmation can be used for other substances as well (it can be generalized),
the amount of substance that can be dissolved in a specific amount of solution
at specific temperature can be weighed (it is measurable), and the hypothesis
is focused on a particular phenomenon - the temperature of a solution and
the mass of the dissolved substance (it is specific). It often happens that the
teacher knows beforehand that a given hypothesis will be disproven. However,
working with errors is very important for students, and so they should be left to
work the way they chose to. If their hypothesis will be disproven at the end of
their inquiry, they will be in an ideal position to find out whether they should
do things differently next time and which hypothesis would explain the phe-
nomenon in question in a way that corresponds to reality. The actual planning
and realization of an experiment also requires the teacher’s attention. He or
she should specifically emphasise the limitations for performing experiments
with respect to available tools, time constraints of the lesson and work safety.
As with the hypothesis formulation, the teacher shouldn’t push the students
to select the one “right” method and dismiss their suggestions without a good
reason. We also need to emphasise the importance of recording the acquired
data. The worksheet can have guiding questions added for this purpose. It
can also already list the tools the students can use for their experiments. This
narrows the potential possibilities down and focuses the students’ attention
in a desirable direction. The methodical sheet then requires to record the
method of the expected experiment, but also other possible solutions that the
students might want to realize.

During the explain step, the students formulate conclusions, and confront
their assumptions from the start of the experiment with the results they ob-
tained. The teacher should actively check whether the students understand
the conclusions they derived from the observation. At the same time, however,
he or she should avoid confirming correct conclusion and critically evaluating
students’ methods and work in case of unconfirmed conjectures. The teacher
must also emphasise clear and unambiguous student conclusions that should
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be related to the hypothesis and deal with its confirmation or disproval, not
just stating the experiment results (“The experiment worked out/didn’t work
out.”). Most of us needs training in order to acquire the skill of proper argu-
ment formulation (Kuhn, 1991) and scientific argumentation is more difficult
than, say, social argumentation as it requires broader technical knowledge
and it doesn’t allow for extensive use of experience gained in natural life situ-
ations (Pellegrino & Histon, 2012). The methodical sheet includes presumed
experiment results, including the equations of processes and the descriptions
of observed phenomena. In the worksheet, the “Results” part is dedicated to
this step; it allows to prepare supporting questions in advance and have sum-
marizing text ready to be completed.

Extending and Evaluating the Inquiry-Based Activity

The purpose of the extend step is to extend and apply the acquired knowledge.
The teacher, together with the students, seeks relations between generally
known phenomena and experiment results and points out whether the conclu-
sions of the students’ work can be used for other similar situations, substances,
and processes. The methodical sheet should contain general characteristics
of observed phenomena and a summary of general principles following from
the experiment itself. The worksheet may contain schemes, tables or diagrams
that use the measured values and apply them to similar processes.

During the evaluation step, the students develop their ability to judge,
analyse and evaluate the results of their work. They present their conclusions,
as well as their observations and knowledge gained through the experimental
work itself. Correctly guided inquiry activity should also, in the end, provide
enough themes and further questions for following work (Kire$ et al., 2016). The
methodical sheet will then offer further texts, images or references to further
connections of the phenomena observed during the experiment, in order to
widen the scope. In the worksheet, the “Conclusion” part is dedicated to this
phase. The conclusion can be, for example, prepared as text to complete or as
a summary of points the conclusion should contain.

Conclusion

This contribution summarizes the most important aspects of inquiry-based
education and outlines the methodology of creation of problems that can be
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used while teaching using this method. Inquiry-based education allows to
simulate the scientific method, which gives the students necessary skills, not
only for effective teaching, but also for their future professions.
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What substance included in milk
triggers allergy? An inquiry-based
activity

PAVLASOVA LENKA, JANSTOVA Vanda

Abstract

There are several methods of teaching science which have been shown to have
a potential to increase pupils’ motivation to study science and improve atti-
tudes toward science. One of them is inquiry-based science education which
offers, like project-based teaching, a great part if initiative to pupils. It is also
recommended to link teaching to every day topics pupils are interested in and
influenced by. We have therefore suggested an inquiry-based practical activity
inspired by a medical case report describing allergy to cow milk proteins and
using a sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE)
to visualize proteins from different samples.

Key words
milk protein, milk protein allergy, SDS-PAGE, protein electrophoresis, inquiry-
based teaching

Introduction

Discussion about usability of project (project-based education) in schools con-
tains mostly arguments of great complexity of this method. From this reason,
it seems legitimate to start on inquiry-based activities (see e.g. Banchi & Bell,
2008, Papacek, 2010) as a core of a real school project, and later to move to-
wards project-based education per se. The experimental feature is sometimes
unjustly omitted (cp. Rusek & Gabriel, 2013). This paper represents a motive for
an inquiry activity which results from a topic close to students lives, therefore
is motivating for them (Lindner, 2014).

Proteins are the most effective allergens. Allergy to the cow milk proteins
is quite common in the population, occurring in between 1 and 3 % of infants
younger than one year. Therapy consists of elimination of milk proteins from
infant diet or from diet of the mother in the case of exclusive breastfeeding.
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Prognosis is good, allergy disappears in 50 % of cases within one year and
90 % of cases within 6 years of being born (Pracovni skupina détské gast-
roenterologie a vyzivy, 2014). Cross reactivity among cow milk proteins and
protein contained in goat, sheep, buffalo, bison, mare or camel milk can be
also observed (Fuchs, 2011).

Because of general acquaintance with extension of allergies, protein milk al-
lergy seems to be a good example to teach upper secondary or tertiary students
the principles of allergic reaction, explain to them the concept of allergens and
let them come up with possibilities of therapy. We have therefore suggested an
inquiry-based practical activity inspired by a medical case report describing
allergy to cow milk proteins (Moria et al., 2012) and using a sodium dodecyl
sulphate polyacrylamide gel electrophoresis (SDS-PAGE) to visualize proteins
from different samples. This method has been recommended for laboratory
exercises at upper secondary schools, e.g. for demonstration of proteins in
different samples of food brought by students or in different mammals’ tissues
(Janstova et al., 2014; Moravcova & Jan$tové, 2014). An inquiry-based teaching
method was chosen because it has been shown that it can increase pupils’
motivation toward scientific career and improve attitudes toward science,
especially when it is linked to every day topics pupils are interested in and
influenced by (Gibson & Chase, 2002; Ornstein, 2006).

Electrophoresis of milk proteins

Materials and Method

We used easily accessible samples of different plant “milks” (soy, almond, oat,
rice and coconut; all produced by ALPRO, Belgium), animal milk (cow produced
by Tatra, fat content 1.5 % and goat produced by Bettine, fat content 3.3 %)
and also a dried sample of whey protein mixture produced by EXTRIFIT, Czech
Republic. Table 1 shows the protein content declared by the producer of the
sample.

All the samples were prepared for SDS-PAGE by boiling for 5 minutes with
sample buffer containing SDS, the dried protein was dissolved in distilled wa-
ter. After this, the samples were loaded on 10 % gel (see Table 1 for volumes)
and separated by molecular weight, 40 minutes, 150 V. The proteins were
stained by Coomassie Brilliant Blue R, 30 minutes and the gel was destained
by methanol, acetic acid in distilled water (4:1:5). The molecular weight of the
proteins was compared to standard (Bio-Rad), figure 1.
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Tab. 1 Protein content in samples as declared by the producers. In case of whey
protein mixture, 3 grams were dissolved in 100 ml of distilled water. The sample
volume shows actual loading of the gel, figure 1.

. whey protein
rice  oat almond  soy coconut cow  goat v P

mixture
Protein content
(/100ml) 0.1 0.3 0.5 3.0 0.1 3.3 3.3 3.0
Sample volume 20 10 5 9 20 1 1 5
()
Results

The gel shows plant “milks” are easily distinguishable from animal milks.
The main proteins in plant milks differ in each type, whereas in animal milk,
caseins are easily recognized, figure 1. Rice and almond milk which show very
low protein content also have the lowest level of proteins as declared by the
producers and Krans (2014), Tab. 1.

Fig. 1 Samples of plant “milks” and animal milks together with whey protein
mixture. Numbers of samples: 1 rice, 2 oat, 3 almond, 4 soy, 5 coconut, 6 cow,
7 goat, 8 whey protein mixture. Note the different patterns among individual
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plant “milks” and animal milks and plant “milks” and similar pattern between
cow and goat milk. The main proteins in cow and goat milk are different
caseins with molecular weight between 25 and 32 kDa, smaller proteins are
lactoglobulins with mw between 14 and 18 kDa. Lactalbumin has also a mw
around 14 kDa.

Design of inquiry-based task

As an introduction to the activity, pupils read a story about a child who has
an allergy to cow milk proteins (Moria et al., 2012). The pupils are asked to
distinguish between unknown samples of animal and plant milks and to help
to identify the sample which is dangerous for the patient - cow and possibly
the goat milk. They should search for more information about this specific
allergy and allergies in general. The pupils are also expected to find out what
are the dominant proteins in cow (and other animals) milk. The possibilities
of replacing animal milk in the diet by plant “milks” e.g. almond, soy should
be discussed together with the differences in protein, calcium, potassium
and vitamin D content in each type of milk. The pupils are asked to formulate
a hypothesis why cow milk can be replaced by other milks which do not cause
allergy. They are provided with SDS-PAGE equipment and are asked to visualize
proteins in the unknown samples. After comparing the molecular weight of
the proteins with a marker of molecular weight, they should be able to identify
their samples of animal and plant milks. Pupils have to decide whether their
results support their hypothesis or not. Based on this finding, they decide if
the hypothesis should be supported or not.

Didactic note

Teacher is supposed to give students detailed instruction on work safety before
they start working. This activity can be used also as theoretical problem-based
task. In this case, students do not provide electrophoresis by themselves, but
they work with worksheet containing figure 1.

During the activity teacher should be prepared to occasional confusion in
understanding concepts of allergy to milk caused by proteins and intolerance
of lactose. Both diseases have some common symptoms and both are triggered
by inappropriate diet, but the second one is caused by the lack of enzyme
required for decomposing lactose in intestinal tract.
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Conclusion

In agreement with other authors (et al., 2007; Falteisek et al., 2013; Janstova
et al., 2014; Moravcova & Jan$tova, 2014) we are convinced laboratory work is
suitable and beneficial for upper secondary students. Moreover, it has been
show it motivates also pupils with worse school achievement (et al., 2007).

By this activity, the pupils train inquiry, work with literature and also prac-
tical laboratory work. If there are either time limits or insufficient laboratory
equipment, this task can only be realized at theoretical level. Benefits for
students will be retained, because basis of task, which is solving the problem,
remains the same. It is important to allow and support inquiry and project
activities like discussion and confrontation with students’ preconceptions
as this leads to better knowledge and easier interpretation of the results (&
Bogner, 2011; Scharfenberg & Bogner, 2011).
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The Interdisciplinary Educational
Project about the Coral Reef as an
Element of Entertainment Based-
Education

KOPEK-PUTAEA Wioleta, BILEK Martin

Abstract

The article demonstrates how to implement an educational project on the
coral reef through entertainment-based education. Junior high school students
developed a theoretical issue at the level of their school and the lower grades
of primary school. Additionally, they expanded the project by an element of
fun - execution of the coral reef model. This project uses interdisciplinary
approach to natural science subjects (Biology, Geography, Chemistry), as well
as ICT and art classes. At the end of the project, its presentation, assessment
and evaluation took place.

Key words
Entertainment-Based Education, Edutainment, Coral reef, Project-based edu-
cation

Introduction

Versatile development of students is one of the key tasks at school. Project
method, which has become a part of the education of Polish junior high school
students, (Kopek-Putata & Nodzynska, 2015; Nodzynska & Ciesla, 2015) is
a method that enables a comprehensive education of many students' compe-
tences. It serves, among others, to develop students' knowledge, and build,
strengthen and support student-student and student-teacher relationships. It
can also create the opportunity to develop manual skills. “Project work is one
of the ways of creating situations that encourage learners’ creativity through
problem solving” (Novotna et al. 2016, p. 876). It is a method that can be suc-
cessfully combined with elements of fun in order to, among others, make the
students more interest in the discussed issue or raise their motivation because
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play is an activity entailing pleasure (Grad, 2005, p. 14-26). More about the
origins of the project method can be found, among others, in publications
“Project Method or PBL” by Nodzyriska (2015, p. 100-112) or “How is the Theory
of Project-Based Education Accepted in Practice?” by Rusek, (2015, p. 166) or
“Project Oriented Instruction in Chemistry Teachers Education: Experience
and Perspectives” by Bilek et al. (2015, p. 11-17).

School project coral reef

Project aims

While working on the project, the following aims were implemented:
1. General aim for the students:

- Developing youth interest, among others, in life sciences and instilling in
students the belief that learning can be fun and they can learn through
fun (model of coral reef)

2. Specific aims for the students:

- Finding out aspects of the issue of coral reef which can be woven into
teaching of different subjects.

- Gaining comprehensive knowledge of the subject of coral reef in the field
of life sciences: chemistry, biology and geography.

- Adjusting knowledge to the level of younger students of primary school
in order to carry out theoretical classes and workshops.

- Preparation of the complex teaching aids necessary to conduct classes
with students: among others, multimedia presentation and reef model.

- Making selected models of coral reef organisms with the younger stu-
dents.

3. Specific aims for the teacher:

- Teaching younger students by older students by means of implementing
educational project with elements of gaming.

- The awakening of younger students’ interest in natural objects at higher
levels of education.

- Timely execution of tasks by enriching the project with a playful element
proposed by the students.
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Description of project activities:

Project implementation

The 3 third-grade junior high school students volunteered in the project. Joint
planning of the project began with a brainstorming session on the question:
knowledge of which subjects can be used to show student community that
learning through the project method is learning combining knowledge and
skills in many disciplines, and that everyone can find in its implementation
something for themselves. After consulting with chemistry, geography and
biology teachers, the students decided on the scope of the issue implementa-
tion based on the use of basic information gained within several subjects at
school as well as expanding their knowledge through independent research.
In addition, they proposed that the final product of the project should be the
creation of their coral reef models made of the elements available to them,
which summarize the knowledge acquired under the project in an interesting
way. This activity was also recognized as great fun. The next step was to draw
up a work schedule so that it is optimal for the whole team.

The students and teacher meeting schedule
As a part of the work on the educational project, 15 meetings between the stu-

dents and the teacher-supervisor were held (Tab. 1) on the following topics:

Tab. 1 Project work schedule

Number

. Content of lessons
of meetings

getting acquainted with the work principles of the project method, filling in

1 the contract

planning activities related to the model: types of materials and models
2-3 of coral reef organisms to be made, the type of literature to be used in the
theoretical development of the issue

consultation on the development of the issue within the subjects of biology

4 and geography

5.6 consultation on the development of the issue within the subject of chemistry
- chemical composition of models

7-8 consultation related to preparation of a multimedia presentation

9-11 making the coral reef model and its trial presentation

12 presentation before the whole school
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13 selection of information for primary school

14 theoretical classes and workshops for younger students

15 final lesson - discussion and evaluation of the project

After completing activities aimed at organizing work, the students started the
implementation of particular stages of the project. They developed a theoretical
part divided into school subjects and prepared multimedia presentation. At the
end of the presentation, they placed information on the knowledge and skills
used which they had gained in particular school subjects. The issues raised
in the framework of the project were:

1. Biology classes: Natural values of the coral reef,

2. Geography classes: Construction (origin, main features) and threats to this
structure,

3. Chemistry classes: Chemical composition of the substances used to create
models of reef organisms (among others salt dough, plaster, sand, shells,
sponges, dyes, glass, fabric),

4. ICT classes: Use of programs such as Open Office Impress,

5. Art classes: Preparing organisms for the model, adequate presentation of
the project to the class and school.

Then they began to make the selected organisms with salt dough, plaster and
bath sponge. They placed specimens on the prepared surface creating a model
imitating coral reef. They presented the finished project before the whole
school (with the use of ICT and the coral reef model) as well as a selection of
its elements (tailored to the age of the students) before the younger students
during the theoretical classes and workshops. Project participants independ-
ently selected the project results which they wanted to present to their younger
fellow students in primary school grades 1-3.

Project presentation
After finishing their work, the students presented a theoretical discussion of
the topic as well as presented and discussed the materials used in individual
elements of the model. During the project presentation in primary grades,
the performed model was handed over to teachers of these classes to serve as
a teaching aid for the next students.

Combining educational project (theoretical part) with a playful element
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(practical part - making models) additionally motivated students to implement
the project timely. This was possible due to the planning of the most interesting
element (mock execution) as the last task in the project. The use of the model
as a teaching aid in the education of subsequent generations of school students
additionally gave the students a lot of satisfaction as they could contribute to
teaching younger children and the popularization of science.

Project assessment
In line with the school rules and regulations, the project was assessed in the
project assessment sheet by the school management and teachers.

Scores were given for, among others, compliance with the subject, level of
knowledge, language correctness, use of vocabulary specific to the topic and
comprehensible for others, use of voice, appropriate pace of presentation, origi-
nal and creative form of presentation, and keeping the audience interested. The
members of the assessment committee paid attention to the ,comprehensive
and creative approach to the project®, and the students were very active and
showed a high interest in the workshop.

In the self-assessment, the students rated their work in the following cat-
egories:

The implementation of the assigned tasks, Meeting the deadlines, Commit-
ment to work, Cooperation with other members of the group, Presentation
of the developed material, Consultation of doubts with the supervisor of the
project. Students assessed the highest their: commitment to work, meeting
the deadlines, and presentation of the developed material.

Conclusion

What results from the article is that the use of the element of fun while working
on the project of coral reef has played a positive role. It was a good alterna-
tive to the problems with the timely implementation of projects which were
recorded in previous years. Students worked entirely according to their idea
(they designed and constructed the model). In addition, they practised the
skill of correct selection of information (for different audiences). This skill is
very necessary nowadays.

Moreover, the preparation of the product - teaching aid, helped the students
in lower grades gain knowledge on life sciences. While implementing this
project, the importance of interdisciplinary links between chemistry, biology,
and geography can also be understood.
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Methods of Teaching Organism
Recognition: How Recommenda-
tion and Practice Differ

BUKACKOVA Alzbéta, JANSTOVA Vanda

Abstract

We have focused on different teaching methods used during teaching identifi-
cation of angiosperms both at upper secondary schools and universities. Our
aim was to map which teaching methods were used and why. Semi-structured
interviews and an on-line questionnaire were used to ask upper secondary
school and university teachers (n = 25). Most of the university teachers used
field trip and combination of methods in contrast to upper secondary school
teachers who mostly used PowerPoint presentation. University teachers recom-
mended to combine more methods and they stressed the positive impact of
field trips.

Key words
Teaching methods, organism recognition, angiosperm, field trip, botany.

Introduction

There has been an ongoing debate about teaching methods used in teaching
biology and their possible influence on pupils’ knowledge, attitudes or motiva-
tion (Janstova & Rusek, 2015; Killermann, 1998). It has also been shown that
not all biology fields are perceived the same by pupils, with botany being one
of the least favourite fields (Bukackova, 2016; Prokop et al., 2007). Pupils with
worse knowledge about invasive plants had worse attitudes toward the topic
and vice versa (Florianova, 2015). Therefore, it is possible to consider knowl-
edge to be a basis for attitudes in the case of botany. The ability to recognise
plants is important as we need to distinguish poisonous and edible plants and
pupils often lack this type of knowledge (Fantovitova & Prokop, 2011). The
method used for teaching angiosperm recognition influenced pupils’ ability
to recognise the species (Bukactkové, 2016). Therefore, we were interested in
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the methods used by upper secondary school and university teachers while
teaching angiosperm recognition. We also asked which methods do university
teachers recommend to pre-service teachers.

Methods

The data was gained from upper secondary school teachers (n = 11) from dif-
ferent Prague schools using semi-structured interviews. University teachers
specialized at angiosperm group were also interviewed if they were from
Prague (n = 3) or they filled-in an on-line questionnaire (n = 11) or answered
by e-mail (n = 1). All teachers were asked about their perception of botany,
what they think of pupils’ perception of botany (using 5-point Likert scale,
the higher the score, the more negative perception of botany), the number of
plants which the pupils should be able to recognise, the methods used and
methods effective for teaching angiosperm recognition, the reasons why to
teach this topic and their preferences of different biology fields. Some of the
qualitative data was quantified.

Results

Upper secondary school teachers

Most of the upper secondary school teachers (5, 50%) claimed human biol-
ogy was their favourite biology field followed by zoology (3, 25%), genetics,
botany and molecular biology (all tree fields 1, together 25%). The teachers
were also asked to decide whether they preferred zoology to botany or vice
versa. In this case the numbers of teachers in both groups were equal. One
teacher comments his/her decision: “Well, I have always preferred botany (to
zoology) because it is easier to access the objects. It is more complicated to gain
animals for practical work at school and I don't like to kill them. Taking a plant
to the class is easy.” The teachers were sure their students preferred human
biology followed by zoology and genetics and preferred zoology to botany as
illustrated by the following description of pupils’ feelings: “Boredom, boredom,
.... Sometimes we are able to do it less boring, but they (pupils) definitely like it
(botany) the least. They (pupils) are not interested in plants, no one has garden-
ing as a hobby nowadays.”

Most of the upper secondary school teachers (8, 73%) used PowerPoint pres-
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entation to introduce angiosperm species to pupils but only two of them did
not combine this with other type of presentation of the plants. Some teachers
brought live plants to classroom (6, 55%) and two teachers (18%) took their
pupils outdoors around school to see the plants in parks etc. One teacher or-
ganised a botanical field trip and two teachers used herbarium.

University teachers

University teachers consider botany not favourite among pupils (mean on 5
point Likert scale 3.73) nor upper secondary school teachers (mean on 5 point
Likert 3.36), the higher the mean, the less favourite. This was illustrated by
one university teacher: “The plants are simply everywhere, we walk on them, we
eat them, but we cannot cuddle them, they don'’t smile, don’t have fur to cuddle
and so on. It (the pupils’ perception of plants and botany) can be also a result of
not presenting plants properly. Because without them there would be no animals,
no human, plants are crucial part of nature.”

University teachers thought pupils were not prepared well for future botany
studies in the case they went to study biology (mean on 5 point Likert scale 4.0).
“I think it was Hepatica nobilis only 17% of the students (after upper secondary
school studies and before university botany course) recognised. Students who
came to study to become biology teachers. This plant is unmistakeable.”

Half of the university teachers assumed, based on their experience with first
year university students, students were able to recognise 20-39 angiosperm
genera when leaving upper secondary school. The other half of the teachers
stated they were not sure and did not mention any number. Only one teacher
thought students were able to recognise 40-100 angiosperm genera when
leaving upper secondary school. Most of the teachers claimed students should
recognise 100-150 genera when entering university to study biology. Five teach-
ers claimed it could be less and two would like the students to recognise more
angiosperm genera. In general, university teachers realize students recognise
just a few angiosperm genera even after passing botany course at university:
“In my opinion, the results (of angiosperm recognition) are worse than I would
like them to be. So in fact, I leave the students for 20 minutes to find for example
20 plants they want to determine and show to me. I choose which plants I ask
the students about from the species they selected. But I feel relatively frustrated
because I let them prepare the material this way and they are not able to determine
the plants they collect properly, not to talk about genera I show them myself.”
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Most of the university teachers (8, 57%) use a combination of methods
(namely PowerPoint presentation, field trip, live plants and herbarium pres-
entation during practical courses) to teach angiosperm recognition. Field
trips are used by all the teachers, three of them combine it with Power Point,
herbarium and live plant presentation, one with practical courses and three
teachers use only field trip. All university teachers recommend using field trip
to their students, pre-service teachers, some of them in combination with live
plant demonstration indoor and practical courses. The reason is, as one of the
teachers stated: “As long as biology and particularly botany is taught only indoor,
it is not leading anywhere in my opinion.”

All university teachers agree it is important that pupils recognise plants,
namely angiosperms. They stated three different reasons: (1) it belongs to
general knowledge, (2) it is important for understanding ecosystems and (3) it
is important to know plant characteristic e.g. poisonous and remedial ones.

Discussion

Our data suggest botany is not pupils’ favourite biology field which is in con-
cordance with Strgar (2007). Upper secondary school teachers rated botany
better than pupils (Bukackova, 2016). There is usually a whole school year
dedicated to botany at Czech upper secondary schools which indicates it has an
important role in biology as a school subject. Therefore, we believe a solution
should be sought for. The university teachers’ recommendations were mostly in
agreement with literature. As most of them were rather botanists than didac-
tics they were not familiar with the research in didactics of biology. However,
this was not true for all of them as one of the university teachers did didactic
research himself. They agreed that spending time outdoors is crucial (Cooper,
2008) and field trips should be part of teaching biology at grammar schools
(Bebbington, 2005) because pupils who had the opportunity to see plants in
their natural environment know, recognise and appreciate them better (Lin-
demann-Matthies, 2005; Killermann, 1998; Ptibylova, 2014). Pupils also should
have the opportunity to perceive nature as whole and study it as whole (Lock,
1998) which was mentioned by university teachers in this research as well.
The chosen botany and plant recognition teaching method is important as it
influences pupils’ interest and knowledge (Bukac¢kova, 2016; Strgar, 2007). It
would also be beneficial if the university teachers were more in contact with
both upper secondary school reality and didactic research.

158



Conclusion

This study investigated opinion of upper secondary school and university
teachers on teaching organism recognition (angiosperms) on upper secondary
schools. The upper secondary school teachers mostly used PowerPoint presen-
tation to demonstrate plants and to test their recognition. The presentations
were often assembled by other methods and teaching forms like presenting
live plants both indoors and outdoors. Only one teacher organised a botanical
field trip. The university teachers agreed on the necessity to combine different
methods and they stressed field trip as very effective educational form.
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Gothic Cathedral as a Teaching
Aid in Project- Based Education

NODZYNSKA Malgorzata, CIESLA Pawet

Abstract

One of the most important elements in the method of projects is the choice of
the subject of the project. On the one hand the topic should inspire students
to work, on the other hand, topic of the project, should holistically explore
examined subject. Article shows - how at Pedagogical University in Krakow
students are learning to search ‘nonstandard’ topics for use it in a projects
based education.

Key words
Teaching of students, project-based education, gothic cathedral.

Introduction

Contemporary students in Poland have met PBE (Project Based Education)
(Galska-Krajewska et al., 2015) at various levels of their formal education? how-
ever project management from teacher’s perspective requires different kind of
knowledge and skills. Therefore students, prospective science teachers, before
they start to work with pupils with a form of project education are obliged to
familiarize with some theoretical works on project-based education. 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 method (Ciesla & Nodzyniska, 2007; Nodzynska, 2005).

There are many publications that describe how to work in project method
(Bilek & Machkova, 2015; Bilewicz-Kuznia & Parczewska, 2010; Czetwerty-
niska et al., 2008; Ganajova et al., 2010; Grygier, 2007; Mikina & Zajac, 2006;
Szymanski, 2010; Sulcova et al., 2005; Sulcové4 & Piskova, 2008; Ujhelyiova,

2 InPoland, 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”.
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2001) but most of them suggests very similar project topics. Topics that are
often cited are: water, air, soil and food products. In Poland there are over 2000
studies about “Water” and also over 2000 about “Soil” and more 1600 about

“Air”. The similar situation is in the Czech Republic and Slovakia (Lichvarova,
2004; Majirska, 20009).
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Fig. 1 Graphical representation of working with PBE in school. Source: Sulcova,
2008.

The choice of subject is the first, most important and most difficult part of the
project-based education. Choice of topic is the first step to do in the project
(Fig. 1). Interesting topic and unusual approach to the subject are motivating
for students, who work later with a bigger commitment. In higher education
(e.g. Rusek, & Gabriel, 2013) prospective teachers usually receive the training
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in a relatively narrow field, connected to the subject of studying, but they
loose overall (holistic) view of the world. As a consequence students usually
do not have enough experience to make the right choice - the support of their
teachers is necessary. Therefore, we had created presentations that showed
a different approach to the choice of the project topic and through this we
showed our students - prospective teachers - how to choose from a variety of
and interesting topics.

Description of good practice - how to choose a good topic?

In Pedagogical University of Cracow, we teach prospective biology, chemistry
or science teachers. We have prepared educational aids for them which are
meant to prepare those students for working with PBE, especially to improve
their skills associated with selecting non-typical topics of the project. One of
such theoretical works (presentations) encourages students to visit a gothic
cathedral. This project was designed as a contrast to the commonly available
and realised projects, which usually do not show students other possibilities
except for the most obvious ones. A gothic cathedral is not a typical place for
project implementation, especially for science teaching. The place more likely
suggests activities concerned with arts, not the natural sciences - planned
activities are usually related to the history, art, building, architecture, however
some creativity and imagination can change this place into a perfect one for
learning sciences such as: chemistry, biology, geography and physics. Thank
to familiarizing with the theoretical examples, teachers have wider outlook for
holistic projects combining science, art and humanities (STEM - see Lindner
(2015)). They are also able to be helpful for their pupils in searching the topics
for PBE even far distant and seemingly unrelated to the natural sciences.

Our proposal presents the possibilities of activities that can be realised in
gothic cathedral. This example is based on a visit in Wawel Cathedral in Kra-
kéw, Poland (Nodzyniska, 2009). However, it can be realised in any cathedral
or rather old monumental building. This project is therefore universal , can be
realised anywhere and could intrigue the wide range of pupils, not only those
interested in science education.

The most simple, obvious questions that come to mind (which are merely
focused on the firts two Bloom's levels and at first sight have nothing in com-
mon with the PBE) when we visit the cathedral include the history, culture
and mother tongue. Those questions, presented in Tab. 1 and Tab. 2, shouldn't
be understood as suggested activities of the project. Their sole purpose is to
present a holistic way of looking at the cathedral.
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Tab. 1 Sample questions from humanities.

Subject Questions

In what style is the cathedral built?

History
& art Characterize this style.
culture
uitn Show timeline: what is it age?
Who reigned at that time in Poland?
Histo Name the 5 major historical events associated with this period in Poland (maybe
Ty in the cathedral are links to them). Justify your choice.
Who of famous people rests in a cathedral? The deserved it?
Name 3 famous Polish writers of this period and the titles of their works.
Mother Name the famous European authors of this period and provide the names of their
tongue works.

Name the literary works, which plays an important role Gothic cathedral.

Not many people visiting the Gothic cathedral are thinking on issues related
to nature, including: chemistry, geography, biology, physics.

Tab. 2 Sample questions from natural science.

Subject Questions

From which material is the temple and its equipment constructed? Give the chemi-
cal names of the main constituents of the materials which the cathedral is built
of. Explain why these substances were used in this way (What their characteristic
features and properties decided that the builders used them).

Chemistry  Explain what could be the reason that “Pueraria” who built stained glass windows
and roofs of the lead died young.

In ancient times, the roofs of churches were covered with copper, which is then
covered with a green patina - now newly built roofs with copper blacken. Why
is this happening?

Many pieces of equipment of the cathedral are made of wood, from which tree
species are they made?

What fabrics are used in the cathedral (flax, silk, wool)? Describe the plants and

Biology animals of which they were created.

What kind of plants and animals are present in the paintings and sculptures in
the cathedral?
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Geography

Mark on the map the country where Gothic style was created.

Mark on the map mineral deposits that make up the cathedral and its equip-
ment.

Discuss what geological processes created these minerals.

In medieval cathedrals were sundials. Calculate hour on the sundial, when the
electronic clock shows 12.00.

Physics

In order to lift objects in the cathedral winches were used. Draw a diagram, select
the forces that act on the objects.

In cathedrals Foucault pendulum is sometimes placed. Do you know why? How
does it work?

Calculate the time to draw the full pattern (rosette) by the Foucault pendulum
hanged in the cathedral.

The calculation of the period of oscillation of the pendulum which is the cande-
labrum (m, 1).

Calculate the width of the glass in the windows, if the incident light beam is
shifted by 0.5 cm.

From the tower of the cathedral (measured her height using the theory of Thales)
he threw an apple in a direction parallel to the Earth at a speed of 2 m/s.

Calculate the time of fall apples from the tower.

Maths

What does the inscription on the tombstone MCCCXLV mean?

How to write 1567 in Roman numeral?

What the axis of symmetry can be found on the floor of the church?

Draw the floor, which has 1, 2, 3, axes of symmetry.

Apply the principle of proportionality, to measure the statues found in the altar.

Give a formula for amplitudes of mathematical and physical pendulum. Explain
the differences between the formulas.

After revising those questions the real topics of the projects can be formulated,

for example:

What science knowledge the builder of the cathedral must have possesed
to ensure his work will last forever?

What science knowledge the artists decorating the cathedral must have
possesed to ensure his work will last forever?

Guidebook to the gothic cathedral by natural scientist.
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Discussion

Pupils at schools usually like project-based education (Hlavatova, 2016; Kied-
kova et al., 2016; Rusek, 2014, 2016), however the choice of a subject can be
discouraging and demotivating, especially when the chosen project is monothe-
matic. Then the pupils of other interests do not find any pleasure in the reali-
zation of the subject, and the whole project either. For example, pupils who are
interested in arts, humanities, architecture will not be interested in working in
such project which will be based only on natural sciences. Teaching the future
teachers of selecting multithreaded, complex or multi-thematic projects (some-
times seemingly very distant from the subjects of natural sciences) will allow
all students to participate in the project with equal passion. A holistic view of
the subject (in this case, the Gothic cathedral) allows to combine knowledge
from different fields and prevents it from “pigeonholing”.
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Co se pridava do potravin?
What is added into our food?

CHLUMOVA Katefina, KEBERT Tomas

Abstract

The presented project revolves around the relation of chemistry and food. It
is specially aimed on food aditives, whose presence in food can be the source
of chemophobia in wide public. This topic is nowadays commonly presented
in media or is a part of everyday life discussions about healthy diet. After
finalizing the project, the student should be able to basically characterize the
aditives, search relevant information (e.g. relating to the human health), and
lead thoughtful discussion about the topic.

The project refers to various parts of the curriculum, including the general
topic environmentalism. The time needed for the project is about 5 lessons,
although they should not be arranged in a single block due to the character
of intended experiments. We think the project should be realized at the end
of the year when all the chemistry content has been completed. This way,
students would have a chance to categorise the information obtained during
the lectures and associate them with everyday life situations.

The outcomes of the project will be evaluated by the teacher, by the working
group and by other students. At the very end of the project, the students can
present the results to the class, or choose various different outcome forms
according to their invention.

Key words
Aditives, chemophobia, healthy lifestyle, food, nutrition, project-based edu-
cation.

Uvod

Pro¢ se potraviny nekazi? Jak to, Ze je syr Zluty? Jak poznat, které potraviny
jsou zdravé a které ne? MiiZe mit vyroba potravin vliv na Zzivotni prostiedi?
O téchto otazkach by zaci v pribéhu projektu meéli uvaZzovat a pokusit se na
né najit odpovédi. Zaci by si diky projektu méli uvédomit, Ze uzivani chemie
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v potravinarstvi ma pozitiva i negativa. Projekt je zamyslen tak, aby ptisobil
proti chemofobii, kterou napi. Chalupa a Nesméiak (2014) oznaduji za zadsadni
problém spole¢nosti. Pfedklddany projekt se tyka hlavné vzdélavacich oblasti
Clovék a priroda a Clovék a zdravi, relevantni prifezovym tématem je pak
environmentalni vychova. Projekt je uréen zejména pro 9. t¥idu Z83, s upravami
by bylo mo#né jej realizovat i na SS.

Cile

Cilem projektu je zejména rozvijet u zakt kritické mysleni vzhledem ke slozkam
potravin, Zzak by mél umeét vyhodnotit vliv potravinovych aditiv (a pfipadné
dalsich latek) na lidské zdravi, vyhled4vat relevantni, davéryhodné informace
a o tématu vécneé diskutovat s vyuzitim podloZzenych argumentt. U aditiv by
74k mél pochopit, Ze maji kodové oznaceni (4/2008 Sb. Vyhlagka, kterou se
stanovi druhy a podminky pouziti ptidatnych latek a extrakénich rozpousté-
del pti vyrobé potravin, 2008). To rozdéluje ptidavané latky na zakladé jejich
vlastnosti ¢i chemické podstaty: Zak by se v dobé realizace projektu mél byt
schopen orientovat ve skupindch chemickych latek a orienta¢né zatadit kon-
krétni aditiva. Mél by také dokdazat vyhledat, jak se konkrétni latky ziskavaji
¢i vyrabéji. Projekt méa potencidl rozvijet vSechny kli¢ové kompetence zakt
definované v RVP ZV. Projekt se mtze dotykat vice vzdélavacich oblasti, nej-
Projekt souvisi s prafezovym tématem Environmentaln{ vychova.

Forma vystupu projektu je ponechdna na Zacich, jako adekvatni se jevi
napi. video (s reakci nékterého piibuzného na fakta o aditivech), diskuze ¢i
prezentace na téma aditiv mlad$im spoluzaktm, ptehled aditiv/slozek, vlastni
fotografie (zaiazené do dalsich forem vystupd) &i poster. Vysledky by mély
byt prezentovany zbytku tfidy. Je na Zacich, zda se zaméti na prezentaci jako
takovou, ¢i zda budou predstavovat konkrétni vytvor.

Casovy harmonogram projektu

Casova naro¢nost ¢inf 4-5 vyucovacich hodin. 1. hodina bude predev$im moti-
vacni. Ugitel nastini obecné téma a propoji jej s diskuzi na téma aditiv s zaky,
nésledné se Zaci rozdéli do skupin. Poté budou nasledovat 2-3 hodiny samotné
realizace projektu z&ky a v posledni hodiné nésleduje samotné prezentace
vystupti a zhodnoceni celého projektu.
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Uvodni motivace a nasledna realizace projektu

Uvodni nasmérovani zaki k tématu miize provést uéitel. Vznese otazku, zda si
Z4ci prinesli néco k svating. Zaci uvazuji o tom, z ¢eho se svadina sklada a kde
by to mohli zjistit. Spole¢né &tou/probiraji slozeni vyrobkii, uditel se taze, co
ve sloZeni zaky zaujalo. Znaji vSe, co se tam pise? Jak je moZné, Ze jedi latky,
které neznaji? Jak to, Ze sloZeni obsahuje néjaké zdhadné kody? Kde se takové
latky berou a k ¢emu slouzi?

Utitel maze mit pripraveny ukazkové vyrobky pro pripad, Ze by pfi motiva¢ni
fazi ve tfidé nebyly pritomny vyrobky, z nichz by se dalo vychazet. MtiZe pfinést
kuptikladu dvojice obdobnych potravin k porovnani (napi. podomacku ususené
meruiiky a pramyslové usu$ené merutiky obsahujici oxid siti¢ity).

Jednotlivé latky zapisuje na tabuli, pfi¢emz je miiZe fadit do uréitych skupin.
Z&ci vyhledavaji ¢i si vybavuji letmé informace k 14tkdm a snaZi se v zapsaném
najit +ad a souvislosti. Potom se rozdéli podle toho, jaké latky se jim zamlou-
vaji ¢i nezamlouvaji (barviva, konzervanty, modifikované §kroby, balici plyny,
sladidla, Zelirujici latky, emulgatory, hydrogenované tuky...).

Druhou hodinu si Zaci pfinesou souvisejici vyrobky, které budou chtit detail-
sebou shrnou. Mohou hledat dal$i vyrobky, kde se dané latky nachéazi a provést
srovnani. Zamét{ se na chemickou podstatu l4tek a jeji souvislost s vlastnostmi,
vyskyt latek v ptirodé, jejich vliv na lidské zdravi a zptisoby jejich ziskavani.

Zvlasté u zdravotnich i¢ink budou muset uvazit davéryhodnost informaci.
Mohou zjistit, kterd aditiva jsou v CR zakazana a pro¢. Mizou se zamétit na
rtizné kuriozity, napt. ko$enila - E120 (ANS, 2014), L-cystein - E920. Mohou
porovnévat datum spotieby u potravin bez konzervanti a s nimi. Z4ci, jejich
vybrand skupina slozek nebude pfili§ obsahl4, miZe navic zpracovat seznam
,6¢ka"“, kterd jedinec/rodina zkonzumuji za den/tyden a vyznadit takova, ktera
maji negativni zdravotni i¢inky.

Navrhované pokusy

Chromatografie sladkosti

- potieby: filtraéni papir nebo kavovy filtr, nddoba s rovhym dnem, félie,
péaréatka, Spejle, koliky, bonbony (M&M, Skittles...), kuchytiska stil, voda

- ¢asovd narocnost: 1 hodina

- ptiklad hypotézy: kazdy bonbdn je obarveny jen jednim barvivem
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postup:

- ustfihneme &tvercovy kus filtra¢niho papiru (12 x 12 cm) a asi 1,5 cm od
jeho spodniho okraje udélame rovnomérné rozmisténé tecky (dle poétu
zkoumanych barev bonbonti)

- na félii nakapeme vodu tak, aby byly kapky vétsi nez jednotlivé bonbony.
Ty umistime do kapek a nechdme barvivo rozpustit

- na tec¢ky na filtraénim papiru pfeneseme paratky pi#islusnd rozpuste-
na barviva z félie (na kazdé barvivo pouZijeme jiné paratko), nechame
zaschnout a dvakrat opakujeme

- vytvotrime zhruba 1% roztok kuchytiské soli rozpusténim 3 g soli v ptib-
lizné 300 ml vody

- do nadoby nalijeme tolik roztoku soli, aby hladina byla 0,5 cm nad
dnem

- umistime papir svisle do naddoby (na $pejli s koliky) a nechdme mobilni
fazi (roztok soli) vzlinat

- kdyZ se roztok soli bude blizit hornimu okraji papiru, vynddme jej z naddoby
a nechame ususit

vystup: Zaci mohou porovnat vyskytujici se barviva se slozenim vyrobku

a vyzkoumat, v jakém bonbdnu se nachazi jaké barvivo; mohou zjistit, zda

jsou jednotlivé bonbdny obarvené jednim &i vice barvivy

Konzervace

potieby: skleni¢ky se Sroubovacim vitkem, voda, kuchyniska stil, cukr,

kyselina citronova

potraviny: rizné druhy ovoce, kofenova zelenina, tvrdy neplisiiovy syr,

maso

¢asova naro¢nost: 20 minut pfiprava, nékolik dnti ¢ekani na vysledek

ptiklad hypotézy: v nasyceném roztoku cukru se budou potraviny rychle

kazit

postup: Zaci si vyzkousi konzervovat rtizné potraviny rtiznymi zptisoby

- mohou konzervovat jeden druh potraviny riznymi konzervanty ¢i riiznymi
koncentracemi jednoho konzervantu

- jeden vzorek by mél byt ponechan bez pfidané latky jako kontrolni

vystup:

- Z&ci sleduji kazivost potravin v zavislosti na pouZitém konzervantu a jeho
koncentraci, pii hodnoceni vyuZivaji raznych smyslt (zrak, ¢ich)

- v ptipadé kontrolniho vzorku a nizké a vysoké koncentrace jedné latky
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mohou Z4ci sestavit graf (koncentrace/subjektivné vnimané trvanli-
vost)

Chutna kvasinkam umélé sladidlo?
- potieby: cukr, mléko, umélé sladidlo, kvasnice, plastové kelimky, vatic,
rendlik, teploméry
- ¢&asovd narocnost: 1 hodina
- ptiklad hypotézy: kvasinky porostou stejné v kelimku s cukrem i sladidlem,
protoZe k riistu potiebuji sladké
- postup: naptiklad na zdkladé zhlédnuti videi o vyrobé chleba (stream.cz/jidlo-
s-1-0/10002412-pecivo-2-rohliky-a-sumava a stream.cz/jidlo-s-r-0/10002460-
mala-pekarna) si Zaci sami vyrobi kvasek
- odvazime stejné mnozstvi cukru a umélého sladidla
- v prvnim plastovém kelimku vlazné mléko s cukrem a kvasnicemi, ve
druhém pak vlazné mléko s kvasnicemi a umélym sladidlem; oba kelimky
oznacime
- prabézné sledujeme déni v obou kelimcich (intenzita kvageni mutize byt
kvantifikovana méienim teploty v obou kelimcich)
- vystup:
- Z&ci porovnaji rast kvasinek v zavislosti na pridané latce; to mohou dat
do souvislosti s diivody, pro¢ se v nékterych ptipadech pouZivaji uméla
sladidla a ne cukr

Hodnoceni

Hodnoceni bude probihat formativné pomoci priibéZznych slovnich komenta-
I ucitele. Jednim z kritérii sumativniho hodnoceni bude Zzakovskéa aktivita
pfi zpracovavani projektu posouzend uéitelem. Vystup bude po prezentaci
hodnocen jak uéitelem, tak zaky navzajem, jako zvlasté vhodnou vnimame
i sebereflexi piisludné skupiny. Dodate¢nou moznosti je zadani testu, pti kte-
rém by se ovéiovalo naplnéni cilii zejména z hlediska vyhledavani informaci.

Zavér
Projekt se zabyva pro ¢lovéka vyznamnym tématem. Téma motivuje Zaky

k ptemysleni o jidle, které sami konzumuji a dale je podnécuje ke kritickému
hodnoceni sloZek, které jsou v ném obsaZeny. Zaci svymi pokusy mohou dospét
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k pochopeni informaci o nékterych slozkach potravin. Vystupy projektti zavisi
na jejich invenci. Hodnoceni projektu je realizovano pracovni skupinou, ostat-
nimi zaky i vyuéujicim.
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Navrh projektu zameéreného na
rozvoj prirodovédné gramotnosti
s vyuzitim projektového vyucovani

A proposal of a Project Focused
on a Development of Scientific Literacy
by the Means of Project-based Learning

DISTLER Petr, TEPLY Pavel

Abstract

The project aims at eight-year grammar school students at the age of 15 to 16
years. During two days, the students are to solve both theoretical and practical
tasks connected to the Earth and its atmosphere with a particular focus on
their properties and contemporary problems. In order to manage all the tasks,
students have to use their own knowledge, various books and the Internet.
The project is concluded by short presentations of students’ achievement and
the scientific literacy of students is evaluated. The main goal is to show the
practical usage of science in the process of real-life problems solving to the
students.

Key words
Scientific literacy development, project-based education, real-life problems,
science.

Uvod

Popisovany projekt nazvany ,Atmosféra a zemé* byl navrzen jako jedna z vhod-
nych moZnosti rozvoje ptirodovédné gramotnosti. Na zakladé vyhodnoceni
projektu po jeho realizaci bude posouzena vhodnost vyuZiti projektu jako
ndstroje pro rozvoj dil¢ich ¢asti ptirodovédné gramotnosti. MoZnost rozvoje
prirodoveédné gramotnosti v chemii je v sou¢asné dobé feSena v radmci diser-
ta¢ni prace Rozvoj pfirodovédné gramotnosti s vyuzitim ué¢ebnich tloh pro
oblast ISCED 2.
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V ramci mezinarodniho testovani PISA je piirodovédna gramotnost defino-
vana jako schopnost vyuzivat ptirodovédné védomosti, klast otdzky a z danych
skuteénosti vyvozovat zavéry, které vedou k porozumeéni svétu ptirody a poma-
haji v rozhodovéni o ném a o zménéch zpisobenych lidskou ¢innosti. (Paletkova
a kol., 2007)

Z provedenych Setteni v oblasti pfirodovédné gramotnosti vyplyv4, Ze ¢esti
zaci maji znaéné teoretické znalosti, ale v porovnani se staty ve stejné kategorii
jim déla problémy propojovani jednotlivych témat a hledani vzajemnych souvis-
losti (Forsthuber, 2012). Danou problematikou a jejim dopadem na ekonomické
vysledky zemé se zabyva i zprava McKinsey & Company, ktera upozoriiuje na
klesajici vysledky zakt ¢eskych zakladnich a stfednich $kol v mezinarodnich
hodnocenich a na nutnost posileni tirovné znalosti a dovednosti téchto zaka
(McKinsey, 2010).

Navrhovany projekt bude obsahovat teoretickou i praktickou ¢ast. DileZitost
pouZiti experimentu pii rozvoji ptirodovédné gramotnosti zmirtuje napt. Cer-
nocky a kol. (2011). Rusek a Gabriel (2013) mluvi dokonce o potiebé& ptechodu
k vice badatelsky orientovanym experimentiim. P¥itom potfeba zaclenéni
principt badatelsky orientovaného vyucovani, pouziti hypotéz a védeckych
metod pii vyuce jsou zakotveny jiz v Ramcovych vzdélavacich programech pro
rtizné stupné vzdélavani (RVP ZV, 2007; RVP G, 2007). Skolni realita je vsak
riizna, jak ukazala Narodni zprava Mezinarodniho $etfeni PISA 2015 (BlaZek,
2016). Jeden z jejich zavéra nam iik4, Ze pti vyuce je stale nejvétsi duraz kla-
den na obsahové znalosti zakd. Na druhou stranu nejvétsi potize zaktim ¢ini
vyhodnocovani a navrh pfirodovédného vyzkumu a také proceduralni a episte-
mické znalosti. To je zptisobeno tim, Ze ucitelé ve vyuce velmi zridka vysvétluji
védecké myslenky, diskutuji o dotazech zakt a své myslenky i nazorné zakim
predvadéji, jak vyplynulo ze Setteni.

V ramci konstruktivistického p#istupu ke vzdélavani se danou problema-
tikou zabyva i Dostal (2013). Zdtiraziiuje, Ze k plnému vyuZiti moZnosti uéeni
z&ka badatelskou cestou je zapottebi celd fada podplrnych opatieni - zejména
vhodnych prileZitosti, zajisténi vybaveni a pomtcek a vhodnych uéebnich
stylt ugitele. A prave tyto tii pilite budou Zdktim v ramci fe$eni navrhovaného
projektu poskytnuty.

Charakteristika zaku

Projekt je navrZeny pro Z4ky patého ro¢niku Gymnazia Altis (osmileté gymnazi-
um, vék 74kt 15-16 let). Ve tidé je 18 zaki, kteti budou rozdéleni do 4 skupin.
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Z4ci jsou zvykli pti vyuce chemie resit tlohy (praktické i teoretické) zadané ve
stylu badatelsky orientované metody. V diisledku toho Z&ci umi pojmenovat
konkrétni problémy, navrhnout hypotézy o mozném pritbéhu chemickych reakci
¢i feSeni problému, navrhovat ovéteni hypotéz a z provedenych experimenti
nebo provedené reser$e vyvozovat zavéry, coZ piedstavuje principy znaky
badatelsky orientované vyuky (Dostal, 2013).

Popis projektu

Hlavnim cilem projektu je rozvoj dilé¢ich sloZzek ptirodovédné gramotnosti,
konkrétné zlepSeni dovednosti zak fesit problémové tkoly ptirodovédného
charakteru, vyhodnocovani informaci o souéasnych aktudlnich tématech -
postoje zakt k riznym témattim, planovani prace, spoluprace a sebehodnoceni.
V ramci projektu budou integrovana témata z oblasti chemie, fyziky, biologie
a zemeépisu.

Obecna charakteristika

Na zékladé teoretickych vychodisek dle Tomkové (2007) bude projekt kombi-
nace uméle ptripraveného (ucitelem) a zdkovského (84st vyzkumnych otazek
a témat si Zaci vybiraji sami) projektu. PouZiti informac¢nich zdroju v rdmci
projektu neni omezené. C4st materiald si Z4ci obstaraji sami. Dal$i materialy
Zaci obdrzi pti zadatku projektu. Témata projektu jim budou zad&na v mésic-
nim predstihu. Behem prace na projektu ve $kole i mimo ni budou vyuzivat
jak knizni, tak internetové zdroje.

Délka projektu je planovana jako dva dny skupinové prace ve $kole plus
predchozi doméci ptiprava. V zavéru projektu budou Zaci prezentovat vystupy
pred komisi sloZzenou z ucitelt a zakd. V zadvéreéné fazi bude kladen dtiraz na
to, aby co nejvétsi ¢ast zpétné vazby ziskali Zaci od svych spoluzéaki a byla tak
posilena komunikace z4k - zak. Nedilnou souc¢asti bude i vyhodnoceni (auto-
evaluace 74k, vzajemné Zadkovské hodnoceni a observace uéitele), co se Zaci
praci na projektu nauéili, co konkrétniho se jim povedlo a nepovedlo, jak se
jim datilo efektivné spolupracovat a dal$i. Dtiraz bude kladen na co nejvy$si
zapojeni Zaka pti skupinové a kooperativni vyuce. Jak uvadi Kasikova (1997),
kooperativni u¢eni méa fadu vyhod. Pti feSeni projektu mélo byt vyuZito nasledu-
jicich ptrednosti: kooperativni ué¢eni podporuje vykon zaka a jejich myslenkové
strategie, posiluje vnitfni motivaci a socidlni dovednosti.
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Motivace pro zaky

Navrzeny projekt vychazi z potieby zaka ziskavat nové zkusenosti (viz napt.
Skalkova, 2007). V ramci projektu Z4ci fe$i konkrétni situace a motivujici tkoly.
Pro posileni motivace jsou nedilnou souc¢asti projektu i praktické experimen-
ty. Z4ci si polovinu vyzkumnych problémt uréi sami na zakladé svych zajmut
o danou problematiku. V po¢atku projektu jsou Zaci sezndmeni s konkrétnimi
vystupy - vytvoiené plakaty budou vystaveny v prostorach $koly a budou
o vystupech jejich projektt informovat spoluzéky, uéitele i rodiée. Dalsi vypra-
covana témata zaci vyuziji pti pozdéj$im studiu.

Stanovené cile vychovné-vzdélavaciho procesu

V ramci piipravy projektu ,Atmosféra a zemé“ byly stanoveny cile, kterych by
z4ci meéli dosahnout. Jak uvadi Skalkova (2007), aktivni, samostatna a tvoriva
¢innost zakt vede k u¢innéj$imu vzdélavacimu procesu a tim ptispiva k reali-
zaci zamyslenych cilti béhem projektu. Z toho plyne, Ze v ramci kratkodobych
cilt zak vyuziva své dosavadni i nove nabyté znalosti a dovednosti pro feseni
konkrétnich tukoli tykajicich se atmosféry a zemé, ¢imz konstruuje své poznani.
Z4k se uéi spolupracovat v tymu p¥i sttednédobém projektu.

Dlouhodobé cile mohou byt rozdéleny do t¥i kategorii. Zak posili svou moti-
vaci pro studium ptirodovédnych predméti. Zak se uéi resit prirodovédné
problémy a zaujima postoje k problémtim, které jsou s atmosférou a zemf
spojeny. V neposledni fadé zak zlepsi své organizacéni, fidici, planovaci a hod-
notici dovednosti.

Nastin feSenych témat
V tuvodu projektu bude s zaky metodou brainstormingu na téma ,Atmosféra
a zemé* ziskan zékladni piehled jejich soutasnych znalosti a postojii. Poté
budou Zaci vyzvani, aby si k uvedenym pojmtim sepsali dotazy, které se studo-
vaného tématu tykaji. Nasledné si Zaci vyberou dotazy spoluzakti a pokusi se
k nim naformulovat hypotézy, které se budou snaZit o objasnéni popisovanych
pfirodnich zakonitosti. Poté uz zaci za¢nou resit projekt bez pomoci uditele
a budou vyhledavat informace, tiidit je a doplni je o ptipravené experimenty
z pfirodnich véd.

V ramci tématu atmosféra budou fe$eny napiiklad vlastnosti rtznych plyni,
kyselé desté, polarni zaie nebo létani. Na piikladu orla (Obr. 1) mohou Zaci
zkoumat, pro¢ muZe létat (fyzika a biologie), jakymi problémy jejich populace
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trpi na riznych mistech a co konkrétné muaze ¢loveék délat pro jejich ochranu
(zemépis a chemie) - otazky navrZené ucitelem.

Obr. 1 Motivaéni obrazek orla bélohlavého. Zdroj: Free Wallpapers, 2015.

Pfi Wlohach spojenych s tématem Zemé budou Zaci fesit napi. problémovou
tlohu, pti které musi pouze s pravitkem, propiskou, $pendlikem a papirem uréit
hmotnost jednotlivych minci a nésledné ji porovnat s hodnotami uvedenymi
na strankach Ceské narodni banky. Pomticky jsou vyobrazeny na Obr. 2.

Obr. 2 Pomticky pro ur¢eni hmotnosti mince (ptiklad fyzikalni dilohy). Zdroj:
foto autor.

Po vyte$eni problémové dlohy se Zaci mohou zabyvat dal§imi tématy - napt.
papirem. Jaké biologické podminky musi mit splnény, aby rostliny mohly foto-
syntetizovat, jak se pfeménuji jednoduché sacharidy na polysacharidy, jak se
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papir vyrabi a v jakych lokalitach Ceské republiky se vyrabi. Tim dojte opét
k propojeni znalosti ze v§ech zminénych ptirodovédnych ptedméti.

Hodnoceni projektu

Celkové hodnoceni projektu bude mit vzhledem k vy$e stanovenym vychovné-
vzdélavacim cilam, kterych by Zaci méli dosahnout, slozku vzdélavaci (nové
osvojené znalosti, posileni meziptedmétovych vazeb, rozvoj dovednosti a kli-
¢ovych kompetenci) a slozku vychovnou (postoje Zaku a socialni dovednosti
ve vztahu ke spoluzdktim). Vyhodnoceni bude provedeno pomoci hodnoticich
archt (vypliiuji Zaci) a pozorovani pedagogt, ktetf se budou na realizaci pro-
jektu podilet.

Zaver
V rdmci projektu bude zkoumano, zda projektové vyucovani se zakompono-
vanim biologie, fyziky, zemépisu a chemie rozviji dil¢i slozky pfirodovédné
gramotnosti. V ramci pt#irodovédné gramotnosti bude sledovana oblast hlav-
né schopnost navrhnout fe$eni problémové tlohy a jeji nasledné zpracovani
a dale pak vyuZiti znalosti a dovednosti napti¢ obory. Bude také posouzena
vhodnost vybranych interdisciplindrnich témat - atmosféra a zemé, jejich
vlastnosti a problémy.

Na konferenci Projektové vyucovani v pfirodovédnych predmétech v roce
2017 je planovéna prezentace o pribéhu a vysledcich navrzeného projektu.
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Pudni respirace - Namét na
praktikum propojujici chemii
a biologii

Soil Respiration - Proposal for Practical Course
Integrating Chemistry and Biology

SEZEMSKA Karolina, MOUREK Jan

Abstract

Understanding the function of soil organisms is essential for the sustainable
use of soil by the human society. Soil biology is almost no represented in the
Czech school curricula. We therefore proposed a practical inquiry based course
focused on measuring soil respiration in different environmental conditions
by acid-base titration methods. We evaluated our proposal in a university
course and in secondary school (gymnasium) chemistry classes. This course
provides a good opportunity for application and further development of pupils’
knowledge and practical skills in analytical chemistry in studying biological
research questions.
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Uvod

Ptida je v soucasnosti jednim z nejohrozenéjsich prirodnich zdroja, ktery je
nezbytny pro dlouhodobé udrZeni lidské populace (Jeffery a kol., 2010). Je
tedy dilezité, aby se Zaci seznamili se zdkladnimi ekologickymi vztahy v ptdé
a pochopili vyznam ptidnich organismii pro vznik plidy i pro zachovani jeji
drodnosti. Zkoumani projevl Zivota v ptdé piedstavuje vhodné téma pro
propojeni chemie a biologie. Do vyuky je ale zatazovano velmi mélo a vétSina
ucitell nevi, jakym zptisobem ho ve vyuce uplatnit. Snadno realizovatelné
pokusy s ptidou a ptidnimi organismy naleznou z4jemci napiiklad v u¢ebnici
Bergstedta a kol. (2005). Monitoring pud uzptisobeny pro $kolni podminky je
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soutasti mezinarodniho projektu Globe (Sdruzeni Tereza, 2009). Péknym ptikla-
dem praktickych aktivit souvisejicich s pidou je i $kolni projekt Kompostovdni{
(Chlebounova, 2013, 2017).

Nasim cilem bylo vytvorit badatelsky orientované praktikum zaméiené na
stanoveni tzv. ptidni respirace, tedy produkce oxidu uhli¢itého ptidnimi mikro-
organismy, metodou acidobazické titrace (Fiedler & Grunda, 1989; Miko a kol.,
1993). Z4ci v ném vyu#iji znalosti, praktické dovednosti i myslenkové postupy
z analytické chemie pti feSeni biologického vyzkumného problému.

Cinnosti pidnich mikroorganismt se uhlik, fixovany suchozemskymi rost-
linami v organické hmoté a po jejich odumieni ulozeny do ptdy ve formé
humusu, vraci zpét do atmosféry v podobé CO,,. Padni respirace je tedy velice
dulezity pfirodni proces a jedna z hlavnich sou¢ésti globalniho cyklu uhliku
na Zemi (Schlesinger & Andrews, 2000). Je to ukazatel biologické aktivity ptad-
nich mikroorganismi, ktery se vyuziva pfi hodnoceni kvality a tirodnosti ptdy
(Fiedler & Grunda, 1989). Intenzita ptidni respirace roste se zvysujici se teplotou
prostiedi a vznikajici CO,, je zarovei jednim z dileZitych sklenikovych plyni.
Proto se tento proces intenzivné studuje v souvislosti s globalnim oteplovanim
planety (Bond-Lamberty & Thomson, 2010; Carey a kol., 2016).

Vzhledem k omezenému rozsahu ptispévku uvaddime pouze rdmcovy navrh
praktika a vysledky jeho pilotn{ realizace ve vyuce chemie na stedni $kole.
Podrobné navody pro zdky budeme publikovat samostatneé. Zajemci si je mohou
vyzadat u prvni autorky tohoto ptispévku.

Metodika

Uloha vychézi z ndvodu na stanoveni produkce 002 padou (Miko a kol., 1993),
pti¢emz nasi hlavni modifikaci je diiraz na badatelskou praci zakd a studentt
ana spravné porozuméni principu stanoveni véetné vypoétt. Miko a kol. (1993)
uvadéji vzorec, do kterého se namétené hodnoty pouze dosazuji, zatimco béhem
nasich praktik Zaci a studenti postupné odvozuji vzorec ze zdkladnich vztaht,
provadéji i vdechny pripravné prace, jako je odbér vzorkt ptidy a standardizace
odmérného roztoku kyseliny chlorovodikové podle Opekara a kol. (2002).
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Obr. 1 Zakladni uspotaddani experimentu (a) uzaviratelnd nadoba, b) kadinka,
c) roztok hydroxidu sodného, d) vzorek pudy).

Zakladni schéma experimentu znazortuje Obr. 1. Vzorek ptidy o zndmé hmot-
nosti (d) uzavieme v nadobce s tésnénim (a). Na vzorek pudy postavime malou
kadinku (b) s roztokem hydroxidu sodného (c) a nechdme nékolik dnt (max.
1 tyden) inkubovat. Procesem pudni respirace se uvoliiuje oxid uhligity, ktery
reaguje s hydroxidem sodnym obsaZenym v kadince za vzniku uhli¢itanu
sodného.

Vznikly uhli¢itan sodny pifevedeme pomoci roztoku chloridu barnatého na
nerozpustny uhli¢itan barnaty. Zbytkovy hydroxid sodny nésledné stanovime
acidobazickou titraci. Jako odmérny roztok pouZzijeme roztok kyseliny chloro-
vodikové a jako acidobazicky indikator fenolftalein. Hydroxid sodny se kromé
reakce s oxidem uhli¢itym uvolnénym ptidnim dych&nim mutiZe spotiebovat na
reakci se vzdu$nym oxidem uhlig¢itym. Zarovenl neni mozné ptipravit roztok
hydroxidu o pFesné koncentraci (napiiklad kviili reakci se vzdu$nym oxidem
uhli¢itym ¢i jeho hygroskopicité). Proto se zaklada jesté tzv. slepy vzorek
(usporadani vypada obdobneé jako na obr. 1, pouze je vynechéana ptida), u kte-
rého latkové mnozstvi spotiebovaného hydroxidu pokryva pravé tyto efekty
(Miko a kol., 1993).

Praktikum vyzkousela prvni autorka p#ispévku nejprve na skupiné 15 magis-
terskych studentt uéitelstvi biologie pro sttedni $koly na PfF UK v pfedmétu
Pozorovani a pokus organismaélni Il ve dvou t¥ihodinovych blocich (dvakrat 135
minut). Poté navrh upravila a vyzkousela na skupiné 17 zakt kvarty osmiletého
gymnézia v Praze ve ti‘ech dvouhodinovych blocich (tikrat 90 minut) v povinné
volitelném seminéaii Chemie a biologie kolem nés.
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Vysledky

V této kapitole stru¢né predstavime vysledny navrh uspotadani praktického
cvi¢eni a vysledky jeho ovétreni v povinné volitelném semina#i na gymnéaziu.

1. Blok - odbér vzorku a zaloZeni pokusu

Nejprve probéhla diskuse s Zaky o vyznamu ptdy. Nasledoval ,brainstorming*
na téma dychdni (respirace). Z uvedenych napadu zaci vyvodili, Ze vnéj$im
projevem dychdani je produkce oxidu uhli¢itého. Néasledovalo kratké zamys-
leni nad tim, kdo nebo co zodpovidéa za produkci oxidu uhli¢itého v ptidé. Po
odpovédi, Ze oxid uhli¢ity produkuji ptidni organismy, jsme téz diskutovali,
zda by mohly existovat i jiné procesy, které by se projevovaly vznikem oxi-
du uhli¢itého (napf. rozklad uhli¢itant ¢i fermentace). Nasledné vyuéujici
seznamila 74ky s principem stanoveni produkce oxidu uhli¢itého ptdou (viz
kapitolu Metodika a Obr. 1) a Zaci se rozdélili do 3-4 ¢lennych skupin. Skupiny
diskutovaly o faktorech, které by intenzitu produkce oxidu uhli¢itého mohly
ovlivnit. Zaci nejéastéji navrhovali tyto faktory: teplota, vlhkost piidy, typ pidy,
piitomnost organického materidlu, vliv svétla a tmy, pH ptidy. Nasledné si ve
skupinéach zvolili jeden z faktorti a zformulovali hypotézu, jakym zptisobem
ovliviiuje dany faktor ptidni respiraci. Zarover navrhli, jak zadkladni uspoiadani
experimentu (viz obr. 1) upravit, aby bylo moZné navrzenou hypotézu ovétit.
Kazda skupina si vybrala faktor, ktery bude sledovat. Pro moznost porovnani
vysledki sledovaly vzdy dvé skupiny stejny faktor. V nagem ptipadé to byl vliv
teploty (porovnani respirace v pokojové teploté a v chladni¢ce) a vliv pridaného
organického materidlu do piidy (Z4ci si zvolili ptidani malého mnozstvi sacharozy,
studenti P¥F UK piidavali tlejici listi). U obou téchto faktorti bylo moZné dobte
sledovat jejich vliv na produkci oxidu uhli¢itého. Poté Zaci spole¢né odebrali
ve $kolni zahradé vzorek pudy, provedli jeho homogenizaci a dle svych navrha
zalozili experiment.

2. Blok - standardizace odmérnych roztoki a stanoveni
vyprodukovaného CO,

Ve druhé ¢4sti (po tydnu od 1. bloku) Z4ci ve skupinach pracovali na samotném
stanoveni vyprodukovaného oxidu uhli¢itého. Nejd#ive provedli standardizaci
odmérného roztoku kyseliny chlorovodikové. Spole¢né jsme pak vypodcitali
presnou koncentraci tohoto odmérného roztoku. Nasledovala samotna titrace
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pro uréeni ptesného mnozstvi nezreagovaného hydroxidu. V tomto bloku jsme
se téZ zameétili na predbéznou interpretaci vysledkt na zakladé prostych rozdila
ve spotieb& HCI (neprovadéli jsme konkrétni vypodty).

3. Blok - vyhodnoceni vysledku

Tteti blok jsme zah4jili zopakovanim principu stanoveni produkce oxidu uhli¢i-
tého ptidou a vénovali se detailng vysvétleni postupu vypoétu. Zaci poté ve sku-
pinach provedli vypocty ze svych namérenych hodnot. Nakonec po skupinach
piednesli své hypotézy spoluzdktim, sezndmili je se zvolenym uspoiradanim
experimentu a interpretovali své vysledky.

Diskuse

Ackoliv se predkladany nameét neda oznadcit za klasicky $kolni projekt, ma rysy
projektového vyucovani a badatelsky orientované vyuky, konkrétné struktu-
rovaného badani (Papacek, 2010; Svecov4, 2012). Utitel plni predevsim roli
konzultanta, #aci samostatné pracuji pti feseni tikolu (Svecova, 2001). Praktika
tohoto typu mohou z&ky pfipravovat na vlastni $kolni projekty, ptipadné byt
efektivngjsi alternativou klasickych laboratornich cvigeni. Zaci si upeviiuji
zékladni znalosti a dovednosti ptedevsim z oblasti analytické chemie a aplikuji
je pti zkoumani dtlezitého prirodniho procesu probihajiciho v padé. Uéi se
pfi tom i zadkladtim védecké prace, napt. formuluji vlastni vyzkumné otazky
a hypotézy, navrhuji a realizuji experiment, vyhodnocuji namétena data a inter-
pretuji vysledky (Papacek, 2010). Zaroveri je vhodné se Zaky probrat prakticky
dopad jejich zjisténi. V ptipadé sledovani vlivu teploty mtiZzeme diskutovat
o souvislostech s globalnim oteplovanim planety (Bond-Lamberty & Thomson,
2010). V ptipadé vlivu ptidani organické hmoty pak mtzeme se zaky disku-
tovat o jeji dtlezitosti pro udrzeni ptidniho mikrobialniho spolecenstva nebo
o vyhodach hnojeni kompostem oproti pouzivani primyslovych mineréalnich
hnojiv (Jeffery a kol., 2010).

Za vyhodu navrzeného cvi¢eni povazujeme i dobrou dostupnost a nizkou
cenu pouzivanych chemikalii. Pokud neni ve $kole chemicka laboratot, 1ze
namét realizovat i v béZné $kolni t¥idé. Z hlediska bezpetnosti prace je dtlezité,
Ze ZAaci pracuji s relativné bezpeénymi chemikaliemi. S koncentrovanéj$im
roztokem hydroxidu sodného a roztokem chloridu barnatého by ale mél mani-
pulovat pouze ugditel, zaci by méli pti praci pouzivat plast, ochranné bryle
a rukavice.
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Pro bezproblémovy priibéh cviceni je vhodné, pokud maji Zaci z nedavné
doby zkuS$enosti s titracemi. To se projevilo pfi srovnani pribéhu praktika
se studenty uditelstvi biologie na P¥F UK a na gymnaziu, kde Zaci seminéte
provadeéli v ramci tohoto pfedmétu titraci jiz dvakrat. Studentim ucitelstvi
bylo potieba vice vysvétlovat princip titrace a vice dbat na samotné praktické
provedeni (piiprava roztokt, ode¢itani naméfenych hodnot). U 24kt gymnaéazia
se tedy ptedevsim diky ptedchozi nedavné zkusenosti s titraci projevila i vétsi
laboratorni zru¢nost a lepsi znalost zékladnich vztaht (vzoretki) z chemie,
které pravé v kvarté zaci probirali. Proto povazujeme za vhodné zaradit nase
do doby, kdy probiraji ¢i nové probrali v chemii vztahy, které pti této uloze
vyuziji.

Zavér

NavrZené praktikum je jednou z moZnosti, jak sezndmit Zdky s vyznamem
pltdy a padnich organismu pro Zivot na nasi planeté i pro lidskou spole¢nost.
Je to i vhodné modelové téma, na kterém zaci mohou pochopit, jak lze vyuzit
chemické metody pti fe$eni biologickych problémi. Praktikum jsme tispé$né
realizovali se studenty uéitelstvi biologie na PfF UK i ve vyuce chemie na gym-
naziu. Popsany namét je mozné pomérné snadno modifikovat napt. na klasické
laboratorni praktikum (u¢itel maZe sam odebrat vzorek ptdy a standardizovat
odmérny roztok kyseliny chlorovodikové), piipadné jej vyuzit p#i tvorbé dlou-
hodobého projektu nebo pro samostatné seminarni prace Zakti nebo soutézni
préce Stiedoskolska odborna &innost (SOC).
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Pojeti kritérii projektové vyuky
v informacnich zdrojich pro ucitele
prirodovédnych predmeéta v CR

Project-based Education Criteria Conception
in Sources of Information Intended for Science
Teachers in Czechia

RUSEK Martin

Abstract

The author of the paper focuses on the way project-based education is presented
in two information resources for teachers in the Czech Republic - journal
“Biologie, chemie, zemépis (Biology, Chemistry, Geography)” and Methodical
Portal RVP.cz. In the analyzed text a well-known trend of identification of an
activity as a project without respecting basic criteria of project-based education
proved. This points out that the fashionable identification - project -has been
used without sufficient understanding, the less so application of the principles
which make project-based education the most complex and efficient approach
not only in Science education.

Key words
Project-based education criteria, science education, text analysis.

Uvod

Termin projektové vyuc¢ovani je i v podminkach ¢eského 8kolstvi pomérné
pevné ukotven. Pojmy ,projektova vyuka“, ,projektové vyu¢ovani“ nebo ,pro-
jekty* jsou v médiich orientovanych na vzdélavani uvadény pomérné ¢asto. Pii
hlubs$im pohledu na obsah téchto sdéleni zjistime, Ze rtizni autofi témto pojmtim
ptisuzuji odlisny vyznam, a Ze samotni ucitelé za projekt povazuji (vydavaji)
Sirokou $kalu 8kolnich aktivit mnohdy zna¢né odlisné podoby.

Autor textu ptedklada vysledky obsahové analyzy projekt popisovanych
ve dvou informacénich zdrojich cilenych ptimo na uditele. Prace tak navazuje
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na dalsi piispévky autora v této oblasti (Rusek, 2015, 2016; Rusek & Becker,
2011; Rusek & Dlabola, 2013). Zamérem je identifikovat problematicka mista
v této oblasti, navrhnout a na konkrétnich ptikladech doloZit moZznosti napravy,
a tim prispét k ¢etnéjsimu, spravnéjsimu a efektivnéj$imu uzivani projektové
metody v pfirodovédnych pfedmétech.

Teoreticka vychodiska

Teorii projektové vyuky byla v minulosti vénovana fada praci (mj. Barron &

Darling-Hammond, 2008; Kratochvilova, 2006; Svecov4, 2001), tématikou se

zabyvalo také tfinact ro¢nikt (mezinarodni) konference s nazvem Projektové

vyudovani v chemii a souvisejicich oborech - od roku 2013 ...v pfirodovédnych
predmétech (viz sborniky dostupné z http://pages.pedf.cuni.cz/pvch/about/
sborniky/). Mimo to se tématika objevila i na strankach ¢asopisu Biologie,
chemie, zemépis nebo metodickém portalu RVP.cz coby dvou informaénich
zdrojich nejen pro uéitele ptirodovédnych predmétii v Ceské republice. Zatimco

v pfipadé uvadénych publikaci a konferenénich prispévki texty prochazeji

recenznim rizenim a reflektuji sou¢asny stav poznani o dané problematice,

kvalita textti, pfesnéji mira respektovani kritérii projektové vyuky, ve dvou
uvedenych zdrojich uréenych predevsim uéiteltim kolisa. Kli¢ovymi prvky
projektové vyuky podle nékterych vyzkumt jsou dle souhrnu Barrona a Dar-

ling-Hammonda (2008):

- realisticky problém nebo téma projektu - dulezitost *idici otazky, zaci pak
mohou sami volit cestu, jak problém tesit,

- zatrazeni v pribéhu samotné vyuky - nejde o aktivitu zatazenou na konec
tematického celku, kdyZz uz se Zaci vSechno nauéili, je to zptsob, jak si osvojit
vzdélavaci obsah,

- strukturovana skupinova prace - *izena spoluprace zaki,

- sdileni zku$enosti s projektovym vyucovanim v odborné komunité,

- projekt studentt, nikoli uéitele,

- vicekomponentni hodnoceni - hodnocen{ zapojené do vsech fazi projektu,
formativni hodnoceni.

Vysledky vyzkumt ukazuji, Ze Zaci v projektové vyuce:

- jsou motivovanéjsi a samostatné;jsi,

- dosahuji hlubsiho poznani a jsou schopni své znalosti aplikovat na nové
situace,
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- lépe tesi problémové ulohy a spolupracuji ve skupiné,

- dosahuji srovnatelnych nebo lepsich vysledkt v dalezitych zkouskach
(testovanich) (Barron & Darling-Hammond, 2008; Strobel & van Barnevel,
2009).

Nejde tedy pouze o formalni oznaéeni dané vyukové metody. Je-li realizace
projektt $kolami sledovana, meéla by byt dodrzena jeji kritéria. U¢itelé ¢asto
vénuji nemalé usili ptipravé na vyuku, kterd by pouze s drobnymi zménami
a respektovanim nékolika pravidel mohla ptinést nesrovnatelné vyssi efekt.
Kli¢ovou je piredevsim role zaka, ktera je ¢asto piili§ pasivni. Druhym z nejza-
na rozvoj schopnosti a dovednosti zZakt. Projekt ve $kolnim pojeti se tak stava
projektem ucitele, ktery ptipravil vyukové aktivity, kterymi Zaci podle jeho
zadmeéru projdou. Zavérem pak je prezentace a/nebo poster (Janstova & Rusek,
2015; Rusek, 2016).

Cile analyzy

Cilem prispévku je analyzovat texty zaméiené na projektové vyucovani publi-

kované ve dvou hlavnich zdrojich uré¢enych ué¢itelim ptirodovédnych predmét

v CR: ¢asopisu Biologie, chemie, zemé&pis a na Metodickém portalu RVP.cz.

Autor si klade za cil:

- provést analyzu piistupu autord jednotlivych projektt k projektové vyu-
ce,

- prohloubit porozumeéni kritériim projektové vyuky u uéitelti ptirodovédnych
predmétt,

- podpotit uplatiiovani projektové vyuky pfirodovédnych predméta.

Metodologie

Predmétem obsahové analyzy byly texty obsahujici kli¢ova slova ,projektova
vyuka“, ,projektové vyucovani‘ nebo ,projekty“. Analyzovany byly viechna
¢isla ¢asopisu Biologie, chemie, zemépis vydané od roku 2000 do bfezna 2016
a elektronické ¢lanky na Metodickém portalu RVP.cz publikované od roku
2009 (rok, kdy byl v ramci projektu METODIKA II podporovan nejvétsi rozvoj
portalu) opét do biezna 2016. Do vzorku byly zaiazeny vyzkumné i prakticky
ladéné texty. Piehled analyzovanych textt je uveden v Tab. 1.
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Tab. 2 Rlizn4 uspoiadani vybéra.

Zdroj BiCheZe RVP.cz
pocet nalezenych texti 7 5012
pocet texta k analyze 5 13

Z nalezenych textt v ¢asopisu Biologie, chemie, zemépis nebyly déle z etickych
dtvodid analyzovany dva texty autora tohoto prispévku. Mezi vyiazené texty
z Metodického portalu RVP.cz pattily predevsim kratké zpravy, texty, v nichz
slovo projekt neoznacovalo projektovou vyuku, ptip. texty nezaméiené na
projektovou vyuku ptirodovédnych predméti.

Vysledky a diskuse

Témata analyzovanych projekta

Mnozstvi textli bylo zaméteno teoreticky nebo metodologicky, jejich autory byly
v ptiloze nabidnuty napf. pracovni listy pro zaky. Mezi konkrétnimi navrhy na
projekty &i popisy projektt se objevily nasledujici: Voda (2x), Zivot v Evropé,
Ekologie, Environmentalni vychova, Zdravy zZivotni styl.

Analyza kritérii projektové vyuky v jednotlivych
projektech

Za kostru analyzy byl zvolen text Pouchové (2010a). Autorka uvadi, Ze se pro-
jektové vyucovani skute¢né dle zdméru v RAmcovém vzdélavacim programu pro
zékladni vzdélavani stalo souéasti vyuky na ¢eskych $kolach. V textu autorky
se viak projevuje trend sledovatelny i v praxi (srov napt. Rusek & Becker, 2011;
Rusek & Dlabola, 2013) - za $kolni projekt, tj. projektovou vyuku, je povazovana
vyuka, kterd nerespektuje zdkladni prvky projektové vyuky odliujici ji od inte-
grovaného tematického vyuéovani (srov. Priicha a kol., 2009, Sindelkova a kol.,
2016). TotéZ vniméani projektu lze nalézt v textech Siblové (2010), Pavlatové
(20114, 2011b) nebo Zormanové (2011, 2012). Nejedna se o pouhy formalizmus,
jelikoZ podobné tendence vede k devalvaci projektové vyuky. Skoly vykazuji
realizaci $kolnich projekti, aniZ by takto pojatou vyuku uskuteé¢nily. To, Ze pra-
béh ani vystupy nemusi kvalitou odpovidat tém projektovym, je opominuto. Na
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tento fakt jiz v minulosti reagovali nékteii autoti ve snaze nabidnout tvarctim
alternativnich vyugovacich metod jasné voditko (Bilek a kol., 2016; Cesta za
Zakovskymi projekty, 2013; Rusek, 2016; Rusek & Dlabola, 2013).

S realizaci integrované tematické vyuky vydavané za projekt souvisi dal-
&1 kritické misto projektové vyuky. Vy$e citovana autorka ve svém dal$im,
vyzkumneé ladéném, textu (Pouchova, 2010b) vychéazi z ptispévku v ¢asopisu
Biologie, chemie, zemé&pis, kde mj. uvadi kritéria vybéru (identifikace) projekt,
které dale analyzovala: ,Projekt vytvotili Zaci nebo ucitelé dané $koly*“. Toto
kritérium je v rozporu s myslenkou projektového vyudovani. Projekt by mél byt
predevsim projektem zaki (viz Barron & Darling-Hammond, 2008; Vrana, 1936).
V praxi se v8ak velmi ¢asto setkdvame s tim, Ze je projekt vytvoren ucitelem,
ktery nadefinoval jednotlivé ¢innosti pro praci zaku (srov. Bilek a kol., 2016;
Rusek, 2015). Tento trend se projevuje napt. u Zormanové (2011), Hrugkové
(2011) nebo Ledvinkové (2009).

Na totéz poukazuji Herink a Pumpr (2001). Dotaznikem zadanym uéiteltim
v kurzech daliho vzdélavani pedagogickych pracovnikt (N=130) tito autofi
mj. zjistili, Ze ucitelé nepovazuji nabidku dostupnych projekti za dostate¢nou.
Z vysledki Setfeni 1ze usuzovat, Ze ucitelé nemaji zdjem o naméty na projekty,
ale hotové projekty k ptevzeti (srov. Herink & Pumpr, 2001s. 158; Chlebouno-
v4, 2017). TentyZ jev doklada také dvojice navrhii projektt Pavlatové (2011a,
2011b), kterad do nazvu svych piispévkut piimo uvadi ,projekt na kli¢“. Jakkoli se
myslenka ptrejimani pripravenych projektt jevilakava, kazdy kolektiv zakt je
specificky a pouhé prejimani vede jen k replikaci projektové metody, ptitemz
samotnd aktivizace nemusi nastat. Ve volnosti, jakou projektové vyucovani
nabizi, se totiZ miZe vyskytnout takové mnoZstvi osobnich zajmu zaki, Ze ucitel
jednoduse uplatiiuje pfednastavené kategorie, a tim omezuje kreativitu zaka
- projekt nemtize byt projektem v pravém, metodologicky ¢istém slova smyslu.

Ide4lnimu stavu se blizi Mikeskova (2011). Ve svém textu uvadi v praxi
osvédéend témata s projektovym potencidlem véetné moznosti jejich feseni.
Sérii ovéienych témat nabizi i Zormanova (2012). Tento postup je v souladu
s kritériem projektovosti definovanym Ruskem a Beckerovou (2011). Pistup
v tomto duchu zvolili napt. i Bilek a kol. (2016), kteti jako ndmét uvadéji témata
projektti realizovanych studenty uditelstvi chemie na Prirodovédecké fakulté
UHK. Nevrtal (2009) ve svém textu nabizi $iroké téma méstského parku jako
potencialniho zdroje pro projektovou vyuku. Siblova (2010) v teoretickém
tvodu ke svému textu uvadi hned nékolik pravidel, ktera koliduji s myslenkou
projektové vyuky mj.:
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(1) Meél by byt jasné stanoven cil, kterého maji z4ci dosdhnout. Definovani
kvality vystupu véetneé jeho rozsahu je nezbytnou sou¢ésti projektu. Na druhou
stranu jasné stanoveni cile projektu naznadéuje i zptisob Feseni, coz logicky
zbavuje Zaky moznosti volit vlastni pohled na dané téma. Tuto roli v projektu
hraje tzv. ¥idici otazka (angl. driving question), ktera piedstavuje dostatecné
motivujici, zaroven ale jasny problém, jehoZ feSenf vede ke stanovenému cili
(viz ,Design Your Project” 2008). Zd4 se tedy, Ze autoti nékterych analyzovanych
projektt nerespektuji otevitenost projektové metody, coz se zakonité projevi
na kvalité ridici otazky.

(2) V pripadé zad4ani pro dvou a vice¢lenné skupiny je tieba zvazit, zda
nechéme sloZeni skupin na zacich nebo je vytvorime sami. S tim jsou spjaté
role ve skupiné a rozsah tématu, ktery si vtomto ptipadé maZzeme dovolit zadat
$ir$i. Problematika déleni zakti do skupin prostupuje znadnym mnozstvim
vyucovacich metod. Pro projekty je doporuéeno vytvaiet skupinky 3-5 zak.
Zpusob jejich déleni do skupin zalezi na typu projektu, sloZeni fesiteld i véku
z&kl. Zasah ucitele do roli v projektu je vSak z hlediska myslenky projektové
vyuky neptipustny - dochazi jim k omezeni volnosti (vybéru ¢innosti) zakd (srov.
Vrana, 1936) a omezovani samotné aktivni role zaku (srov. Skalkova, 1994).

Siblova (2010) naopak uvadi nékteré parametry, které nejsou obvykle zmi-
novany, které ale v dobé informa¢nich a komunikaénich technologii nemohou
zlistat opomijeny:

- Zaci by méli byt jiZ od zakladni $koly vedeni k tomu, Ze je zapottebi respek-
tovat autorska prava prace, tedy citovat pouZitou literaturu. Méli by chapat
vyznam tohoto sdéleni a diisledky poruseni pravidel.

- Je vhodné si se zaky domluvit konzultace v pritb&hu prace na projektu (Zaci
maji moZnost se poradit, ovétit, zda postupuji spravné, diskutovat postup
Fe$eni apod.). Mimo klasickych konzultaci se nabizi i podpora pi'es online
prostiedi pro pripad, Ze Zaci na ¢astech projektu pracuji i doma (viz napt.
Vonasek & Rusek, 2013).

NeobvyKkly projektovy ptistup popisuje ve svém textu i Prachai* (2010). Pozadav-
ky na domaci projekt definuje spole¢né se zaky, voli tii irovné zpracovani
projektu tak, aby byly na zaky pfiméfené naroky, zaroven, aby i pasivni, nemo-
tivovani Z4ci plnili tikoly a projekt tak byl skute¢nou soudgasti vyuky (mysleno
v osvojovani si vzdélavaciho obsahu), nikoli pouhym opakovanim uéiva nebo
zpestienim hodin (srov. Barron & Darling-Hammond, 2008).
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Zaver

Prestoze se projektové vyuce nedostava takové pozornosti jako napt. badatelsky
orientované vyucovani, k tématu publikované texty nabizeji patti¢ny vhled.
Autorem tohoto prispévku diive prezentované informace byly prohloubeny
a doplnény. Jako hlavni nedostatky ve smyslu podstaty projektového vyucovani
se jevi ptilisnd svazanost tématu, ptiprava konkrétnich ikolt pro zaky, kteti
pak ztraceji moznost samostatného prozkouméavani tématu, a snaha pouzivat
prevzaté projekty ve vlastni vyuce bez pottebnych tprav.

Uvedena zjisténi jsou v souladu s potiebou dal3i prace s uditeli. Projekty
nelze prejimat, ovSem prijimani inspirace z vyzkumu ze zahranic¢i, kde jsou
zkusenosti s projektovou vyukou (project-based education) bohatsi, nebo
inspirace tématy provétenymi kolegy v Ceské republice, se jevi jako klicové.
Tzv. projekty na kli¢ mnohych soukromych organizaci a hnuti v tomto ohledu
nejsou vhodnym re$enim. Autor textu nerozporuje jejich mozny p#inos rozvoji
74k, ovéem o projektovou vyuku v pravém slova smyslu se nejedna.

Informaéni zdroje uré¢ené uciteldm jsou vhodnym prosttedim i pro sdi-
leni zku$enosti s projektovym vyudovanim. Jak ale vyplyva z vysledka této
analyzy, ne vSechny vystupy dosahuji potebné kvality. Z tohoto diivodu se
jako vhodnéjsi prostiedek jevi moznost sdilet zkusenosti na workshopech
a konferencich.

Znacénou inspiraci a argumentaéni zdkladnou budou zkuSenosti s nové
zvolenym pfistupem ve Finsku. Vychodiska této reformy jsou znama. Otaz-
kou ztistavd, nakolik bude Finsko jako, do jisté doby, vzor vzdélavani nejen
v Evropé konkurenceschopny, a nakolik bude ptechod z projektové vyuky
v zékladnim vzdélavani do tradiéniho stylu vyuky na stiedni $kole pro finské
z&ky problematicky:.
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Srovnani vyuZitelnosti environ-
mentalnich dlouhodobych projektu
pro druhy stupen zakladni Skoly

Comparison of Applicability of Environmental
Long-Term Projects for the Second Stage
of Elementary School

CHLEBOUNOVA Irena

Abstract

The aim of the paper was to show what increases the likelihood of project’s
realization in school. I was motivated by 20 years of experience with various
projects. I decided as a coordinator of environmental education in elementary
school which one choose. The article compared two projects that I've tried in
years 2008-10 and 2013-15 with four classes. I used a method of group and
personal interviews with teachers and school management. Participation of
the school in the project is increased by its compactness, methodical manual
with worksheets, multiplicates aids groups, assistance in terrain and visibility
of school.

Keywords
Long-term project, environmental education, microclimate, composting.

Uvod

Dlouhodobé 8kolni projekty maji vétsi hodnotu neZz kratkodobé, protoZe jsou
komplexnéjsi a umoznuji hlubsi vhled do problematiky. Naproti tomu podle
vyzkumu v ¢eskych $kolach dominuji kratkodobé projekty, které se snaze
dokon¢i a rychleji je u nich vidét vysledek (Pouchova, 2010, s. 115). Tvirci pro-
jektl by si méli uvédomit, Ze na ucitele tto¢i fada povinnosti, které na rozdil
od projektu udélat musi. Z rozhovorti, které jsem vedla béhem let 2008-16
s prazskymi uéiteli, vyplyv4, Ze maji-li na vybranou mezi dvéma smysluplnymi
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projekty ptipravenymi vnéjs$imi subjekty, napt. ekocentry, zvoli ten, ktery je
bude stat méné ¢asu navic.

Cilem tohoto ptispévku je porovnat dva roéni projekty pro druhy stupeti ZS
a na jejich prikladu ukézat, podle ¢eho se uéitel rozhoduje pti vybéru, ktery
z nabizenych projekti se zaky uskute¢ni. Opirdm se o zku$enosti pedagogd,
ktetf na nich jako ja s Zaky pracovali. Oba projekty jsem otestovala dva roky
po sobé. Oba garantoval Magistrat hlavniho meésta Prahy. Prvni z nich, ,,Kom-
postovani na $kolnich zahradach* (dale ,Kompostovani“) koordinovalo
sdruZeni Ekodomov se spole¢nosti ISES, s. r. 0. Uskute¢nila jsem ho v roce
2008/9 a 2009/10. Druhy, ,,Mésto do kapsy - Mikroklima okoli $koly* (dale
,Mikroklima*) ptipravila ZO CSOP Koniklec, p. s. Uskuteénila jsem ho v roce
2014/15 a 2015/16.

Pouzita metodika

Cilova skupina projektu ,Kompostovéani“ byla $esta ttida ZS, ackoli se zapojil
cely druhy stupeti. Projektu ,Mikroklima“ se ti¢astnila devata t¥ida téze ZS
a tercie osmiletého gymnazia. Diléi méteni provedli i Zaci sext. Ve v8ech ¢astech
obou projektt jsem vedla zaky sama.

Na zakladé badatelského denfku zaloZzeného za G¢elem zapisovani vlastnich
poznémek, podnétid ostatnich uciteltr nebo reakei zakt v pribéhu projektu jsem
pak sled vyuky v druhém roce upravila. Zaznamy pozorovani jsem si schova-
vala a konzultovala je metodou skupinovych i osobnich rozhovort se svymi 18
kolegy ze ZS, s vedenim 8koly a s dal$imi 25 prazskymi uditeli pfi setkanich
koordinatort environmentdalni vychovy. S gymnazialnimi kolegy nebylo mnoho
prostoru hovotit o projektu, protoZe jsem tam uéila prvnim rokem a resili jsme
prednostné jiné zalezitosti. Nicméne jejich postiehy se shodovaly s vypovédmi
ostatnich prazskych uéitelt.

Tvirci doporucené potadi ti# vyucovacich hodin projektu ,Kompostovani na

gkolnich zahradach* (dalsi aktivity mél uditel zaiazovat do hodin podle vlast-

niho uvazeni)

1. Co je bioodpad a kam s nim? (Vyutovani podle metod kritického mysleni
ve tidég)

2. Co se dgje v kompostu? (Na teoretickou hodinu navazuje prace na zahradé
u kompostéru)

3. Konference o ptidé (Ve tiid&, zakladem dopis fiktivni divky z Keni a tvorba
odpovédi)
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V projektu ,Kompostovani jsme tesili prakticky problém vyuziti biood-
padu a zéroven sniZzovani mnoZstvi komunélniho odpadu a nékladt na jeho
likvidaci. Téma bylo ekologické a multidisciplinarni. Skupiny Zakt planovaly,
uskutectiovaly i hodnotily svou praci. V rdmeci projektového dne zastupci tiidy
prezentovali vysledky pted celou $kolou.

Tvirci doporu¢ené poradi aktivit a témat projektu ,Mikroklima okoli $koly*“

1. Zahajeni projektu (brainstorming, dotaznik se znalostnim testem, rozdéleni
do tymti)

2. Vytipovani problematické a kontrolni lokality (préace s mapou, dotaznikovy
prizkum)

3. Zkoumani problematické lokality v méstské ¢asti, porovnani s kontrolni
lokalitou

4. Zpracovani informaci, tvorba vystupt (pracovni listy, grafy, fotografie)

5. Prezentace vystupti (pomoci MS Office PowerPoint, plakatu, webovych
stranek projektu, regionalniho tisku)

V projektu ,Mikroklima“ Z4aci tesili prakticky problém, jaky je v okoli stav
ovzdusi, jaka je kvalita vodnich zdrojti v blizkosti $koly a jaké mnoZstvi zelené
se v nasi méstské ¢asti naléza. Opét se jednalo o multidisciplinarni ekologic-
ké téma, navic jsme porovnévali stav nasi méstské ¢asti vzhledem ke stavu
jinych ¢asti Prahy. Zaci se uéili vyéist informace z mapy, pracovat s méticimi
ptistroji (teplomér, vlhkomér, pH-metr, termovizni kamera), uréovat bioindi-
katory pomoci kli¢ti, zakreslovat do mapy, tvotit grafy, zpracovavat sva data
do tabulek a mnohé dals{ dovednosti. S vysledky svého vyzkumu seznamovali
Zaci vetejnost (napiiklad formou ¢lanku do $kolnfho ¢asopisu, plakatti, navrht
na zmeény okoli, prezentaci na projektovych dnech $koly, na Dni Zemsé, pied
televizi CT 1).

Projekt piedkladal podrobnou metodiku 22 hodin véetné pracovnich a infor-
macnich list. Dotaznikovym prizkumem vefejnosti a brainstormingem mezi
zaky vybrand nejhorsi lokalita se porovnavala se stavem kontrolni lokality
v okoli. Kromé& meziptedmétovych vztahii (chemie, biologie, zemépis, fyzika,
matematika, vytvarna vychova, ob&anska vychova) vyzadoval mnohem vice
¢asu i usili. Vystupy bylo nutné nahravat priibézné na jeho webové stranky.
Ziskali jsme pomucky ke v§em tikoltim pro Sest skupin. Vyuzili jsme dvou asi-
stenci v terénu i zapij¢eni termovizn{ kamery a digitalnich vlhkoméra.
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Vysledky a diskuse

»Zakladni principy projektového vyu¢ovani spoc¢ivaji v propojeni $koly s praxi,
v posilovani interdisciplinarity, v autoreflexi zdkt a v posileni komunikativnich
dovednosti spojenych s obhajovanim vysledkti prace a prosazeni vysledki
teseni projektu do praxe.” (Svecova, 2012, s. 43). Oba sledované projekty tato
kritéria spliuji.

Co se tyce vedeni skoly, projekt ,Kompostovani“ byl ptanim pana teditele,
kterého zaujala moZnost ziskat pro $kolu kompostér. U zakt se tymova prace
datila lépe nez pti klasické hodiné. Otevieni $koly vefejnosti piisobilo moti-
vaéné na vSechny zucastnéné.

Vysledkem byla vystupni zprava v tisténé i v elektronické podobé. Zku$enosti
z tohoto projektu byly prezentovany v piispévku v Metodice Ceského svazu
ochréanct ptirody ¢&. 22 (Chlebounové, 2013). VyZzadoval méné ¢asu v terénu,
zaddaval méné kol i vystupty, predkladal ptipravenou metodiku ti'f hodin a $ko-
le nabizel kli¢ k ur¢ovani ptdnich bezobratlych a 1-3 kompostéry. VyuZzitelny
byl zejména pt#i hodinach Sesté t¥idy. Byl uréen pro ptedmét, v némz se chodi
s zaky pravidelné na $kolni zahradu. Z meziptedmétovych vztahti byly zatazeny
ulohy biologické (uréovani ptidnich bezobratlych), matematické (graf méieni
teploty kompostu), vytvarné (kresleni informac¢nich ceduli k druhtim odpadu)
a dale spadajici pod pracovni ¢innosti nebo péstitelské prace (pitehazovani
kompostu, test kli¢ivosti semen) a do ¢eského jazyka (psani dopisu o stavu
ptidy v Ceské republice). Vét§inu predepsanych pomticek si musel uéitel sim
sehnat, napli dal§ich hodin sam (s Zaky) dotvorit.

Vystupy projektu ,Kompostovani“ nejsou na internetu k nalezeni, ale na
strankach organizace Ekodomov lze najit informace o jeho prabéhu a aktua-
lizované tdaje k tomuto tématu. Vice lze nalézt v publikaci, ktera k projektu
vy$la. (Vopénkova, 2010)

K zapojeni 8koly do projektu ,Mikroklima“ nés ptivedla kolegyné, ktera si
stéZovala na ob¢any meéstské ¢asti zamotujici ovzdusi v zimé emisemi z kominti.
Chteéli jsme jim ziskat argumenty pro dialog s méstskou ¢asti. Na gymnéziu
nebylo moZné vénovat projektu tolik &asu jako na Z$, ale ukazalo se, Ze ho lze
i tak uskuteénit. Gymnazisté brali vaZzné svou roli angazovanych obéant, ktefi
navrhnou zmény vedouci ke zlepseni mikroklimatu méstské ¢asti. Projekt velmi
zodpovédné akceptovali i studenti sext, ackoli byl uréeny primarné mlad$im
z&ktm. V8echny potfebné pomiicky dodalo 8kole ekocentrum Koniklec.

Vystupy jsou k dispozici na webovych strankach projektu ,Mésto do kapsy*.
Terciani je prezentovali formou posteru na Dni Zemé v Riegrovych sadech
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27. dubna 2016. V ¢ervnu 2016 jsem se tcastnila se studenty sext natac¢eni
Ceské televize (porad CT1 ,Z Metropole*, 23. &ervence 2016), kde byla zachy-
cena jejich skupinova prace pti priazkumu Namésti Miru.

Ze své zkugenosti i podle vypovédi dotdzanych kolegii vim (Tab. 1), Ze je tézké
primét zadky k dokonéeni dlouhodobych experimentt. Motivace zakt zavisi
na tom, zda se jim zda rozumny pomeér mezi vynaloZzenym usilim a odménou.
,Projektove orientované zadani je metoda motivovat studenty k aktivhimu
fe$eni problému a k vytvatreni smysluplnych produktt.” (Bilek a kol., 20186, s.
16). Myslim si, Ze oba projekty tento vyrok potvrzuji. Informace ziskané z roz-
hovort s ugiteli v letech 2008-16 jsem shrnula v nasledujici tabulce.

Tab. 1 Vysledek hodnoceni obou projektt dotazovanymi prazskymi uéiteli.
Zdroj: Skupinové a osobni rozhovory ve 8kole a na setkanich koordinatora

environmentdlni vychovy v letech 2008-2016.

Pozitiva (+) / Negativa (-)

Projekt ,KOMPOSTOVANI*

Projekt ,MIKROKLIMA*

Casova naroénost

Aktivity nenaro¢né na ¢as +

Velmi naro¢né na ¢as -

Z4téz pro uditele

Sti‘edni zatéZ pro uditele +

Velka zatéz pro uditele -

Motivace tkoly

Malo zajimavych tkolt -

Hodné zajimavych ukold +

Prace v terénu

Starost o kompost, prace na
Skolni zahradé +

Opakovana prace v terénu
na riznych mistech +

Provazanost s SVP
udiva piirodopisu
a environmentalni vychovy

ANO +, ale okrajové téma
péstitelskych praci a Pt -
environmentalni vychova +

ANO, provazané se SVP +,
pokryva vétsi ¢ast udiva Pt
environmentalni vychova +

Metodicka prirucka
Pracovni listy

ANO +, ale pouze 3 hodiny
a pér aktivit (chybi navod na
zatazeni do hodin) -

ANO +, 22 hodin, podrobné&
popséno, 3 hry +, odkazy na
literaturu +

Multiplikaty

NE, uditel si shani sdm -
néroky na kopirovani -

ANO, pro 6 skupin +

Asistence do terénu

NE -

ANO +, dvakrat +

Webové stranky projektu

NE - (neni srovnani §kol)

ANO +, moZnost porovnat
vysledky s jinou $kolou +

Atraktivita pro vedeni

ANO +, ziskani kompostéru

Prezentace $koly (Den Zemg)
+ na webu +, nata¢eni CT 1 +

Zaver

Néaroc¢néjsi na provedeni, ale zaroveil promys$lenéjsi, komplexnéjsi a smys-
luplnéjsi projekt je ,Mikroklima“. A¢ ho nékteti ucitelé zavrhli pro ¢asovou
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vic mezipfedmeétovych vztaht, sadu pomtcek i vyborné ptipravenou metodiku.
Nicméné i projekt ,Kompostovani splnil sviij ic¢el. Zaujal zaky, vyvedl je na
$kolni zahradu a uéil je ptebirat zodpovédnost za své okoli.

Pravdépodobnost, Ze $kola uskuteéni dlouhodoby projekt, podle nazoru
ugitell zvysuje kompaktnost projektu (provazanost s SVP, diiraz na praktické
vyuZiti poznatki), metodick4 priru¢ka se zpracovanymi ptipravami a kvalitni
pracovni listy pro zaky, nabidka multiplik4ti pomtcek do skupin, nakopirované
informadéni listy, mapy, nabidka asistence do terénu (pii poétu ptes 30 zakh ve
tidé je nutnéd vypomoc), webové stranky s jednoduchym vkladanim a sdilenim
vysledku s dal$imi $kolami, podpora atraktivni pro vedeni (zviditelnéni §koly
v médiich nebo pii vetejnych akcich, usetiené finance, jednoduché pravidla,
meziptedmétovy a mezinarodni ptesah).

Literatura

Bilek, M., Machkova, V., & Chroustov4, K. (2016). Project Oriented Instruction
in Chemistry Teachers Education: Experience and Perspectives. In M. Rusek
(Ed.), Projektové vyucovdni v prirodovédnyjch predmétech XIII (pp. 11-17). Praha:
Univerzita Karlova v Praze, Pedagogicka fakulta. W0S:000375780600001.

Ekocentrum Koniklec (2015). Mésto do kapsy - Mikroklima okoli skoly: metodic-
kd prirucka. Praha: ZO CSOP Koniklec. [cit. 2017-1-17] Dostupny z ://www.
mestodokapsy.cz/mikroklima-okoli-skoly/

Ekodomov (2010): Kompostovdni na $kolnich zahraddch. Praha: Ekodomov, z. s.
[cit. 2017-1-17] Dostupny z: //www.ekodomov.cz/ekovychova/ukoncene-pro-
jekty/kompostovani-na-skolnich-zahradach/

Chlebounovs, I. (2013). Jak kompostovat na $kolni zahradé. In R. Andres (Ed.),
Praktickd ochrana prirody ve vjuce na $koldch: metodickd prirucka. Vlasim
(pp. 45-47). ZO CSOP Vlagim. ISBN 978-80-86327-99-0

Pouchové, M. (2010). Skolni projekty ve vyuce ptirodovédnych predmétti na
2. stupni zékladnich kol - ¢esko-slovensky srovnavaci vyzkum. In N. Vondro-
va (Ed.), Scientia in educatione (pp. 101-117). Praha: UK PedF. ISSN 1804-7

Svecova, M. (2012). Skolni projekty v environmentdlni vijchové a jejich vyuZiti
ve skolni praxi. Ceské Budéjovice: Vysoka $kola evropskych a regionélnich
studii, o.p.s. ISBN 978-80-87472-36-1.

Vopénkova, L. (2010). Kompostovdni na skolnich zahraddch. 1. vyd. Praha: Eko-
domov.

206



Kontaktni adresy

RNDr. Irena Chlebounova

Katedra ugitelstvi a didaktiky biologie,
Prirodovédecka fakulta,

Univerzita Karlova,

Viniéna 7,128 44 Praha 2

e-mail: chleboui@natur.cuni.cz

207






Domacnost aneb svét v malém
Home - a miniature world

SINDELKOVA Monika, PLUCKOVA Irena, SMEJKALOVA
Katerina

Abstract

The main objective of this paper is to evaluate the interconnection homoge-
neous groups of disadvantaged pupils at primary schools in the Czech Repub-
lic, integrated thematic instruction (ITI) and the integration of the pupils at
these primary schools. We present the topic “Home - a miniature world” for
5% grade pupils at primary school. The integrated thematic education has
a close connection with the project-based learning (PBL). Teachers use these
didactic methods and educational strategies in their everyday practice. In the
education process, pupils are affected not only by teachers, but also by their
own experiences. The paper creates closer links between subjects across the
curriculum and connects the theoretical knowledge with practical activities
of pupils.

Key words
Integrated thematic instruction, project-based learning, socially disadvantaged
pupils, primary school, science education.

Uvod

Projektova vyuka podporuje u zadki sebeudeni a umoznuje resit nastolené
problémové situace vzniklé pti samotné vyuce. Také usnadriuje ucitelim
organizovani{ u¢ebnich planti do konkrétnich tematickych celk?, posilovani
meziptedmeétovych vazeb a pomaha zaktim pracovat v homogenni i heterogenni
skupiné (Lindner, 2014). V tésném spojeni s projektovou vyukou je integrovana
tematickéa vyuka. Priicha (2013) uvadi, Ze se jednd o vyuku realizujici mezipied-
métové vztahy a spojeni teoretickych ¢innosti s praktickymi v riiznych formach
(integrované piedméty nebo kurzy, moduly nebo témata zaiazované jako sou-
¢ast vice predmétd, projekty spojujici poznatky z vice pfedmeétt s praktickymi
zku8enostmi a produktivnimi ¢innostmi ¢i integrované dny).
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Obé vySe uvedené didaktické metody vyuky jsou v dnes$ni dobé povaZovany
za dilezité motivaéni prvky, které maji za ukol zatraktivnit a ptiblizit vyuku
ptirodovédnych predmétt zaktm. To je dilezité ptedev$im z pohledu postoj
74kt k ptirodovédnym piedmétim, které maji v Ceské republice spi$e negativni
raz (Rusek, 2013; Svandova & Kubiatko, 2012).

Integrovana tematicka vyuka v homogennich
a heterogennich skupinach zaku

Integrovana tematicka vyuka (déle jen ITV) je chdpéana jako konsolidovani
utiva ve smyslu sjednoceni obsahu riznych vyuéovacich predmétt a souc¢asné
snizeni celkového poétu jednotlivych samostatnych ptedmétii. ITV umoziiuje
efektivnéjsi dosahovani cilti vyuky cestou propojeni teoretickych poznatkii
s praktickymi ¢innostmi zakt (Solarova, 2013).

ITV byva ¢asto spojovana s organizacni diferenciaci vyuky, kdy ucitelé
uptrednostiiuji rozdélovani Zakd do homogennich skupin podle uré¢itych predem
stanovenych kritérii. Sou¢asny trend je spatfovan piedevsim v individualizaci
vyuky a respektovani rozdilt mezi zadky (Rusek & Dlabola, 2013).

Integrovana tematicka vyuka domacnost aneb
svét v malém

Hlavnim cilem ITV Domé&cnost aneb svét v malém je pfedstavit Zdktim doméac-
nost jako fungujici environmentalni jednotku. Pozornost zde neni vénovana
pouze jejim obyvateltim a socidlnim vazbam, ale ptedev$im latkovym, energe-
tickym a informa¢nim toktim, které jsou nedilnou zékladni stavebni jednotkou
kazdé doméacnosti. Tento otevieny systém je dokonalym modelem ,velkého*
svéta. Takto zvolené téma je v souladu s mys$lenkou aktualizace vzdélavaciho
obsahu prostitednictvim zatazovani témat blizkych Zivotu zéku (viz ,make it
relevant” Lindner, 2014, dale i Rusek & Becker, 2011). Podobné témata totiZ ¢as-
to nachdzeji uplatnéni v projektové vyuce (viz napt. Kie¢kova a kol., 2016).

Navrhy vyukovych aktivit k tématu Domacnost
aneb svét v malém

V8echny niZe popsané aktivity byly ptipraveny a nésledné realizovany formou

ITV v patém roéniku zakladni $koly Vranovska Brno. Casova dotace na véechny
aktivity byla 4 vyuéovaci hodiny. Aktivity byly ptipraveny tematicky vzdy pro
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konkrétni mistnost vyskytujici se vdoméacnosti s ohledem na jeji vyuZity. Popisy
jednotlivych ¢innosti jsou uvedeny nize v chronologické névaznosti.

Kuchyné

Tato mistnost ma v kazdé domacnosti své daleZité postaveni. Je nezbytna
pro pripravu pokrmi, jejitho uchovavani a zpracovani. Zaci se rozdélili do
Styt stejné velkych skupin, kazda skupina dostala karti¢ky s obrazky plodin
(jablko, hrozen, broskev, hruska, meloun, bandn, citron, pomerand, bortivka,
malina, ananas, mrkev, fepa, petrzel, pérek, kedlubna, fedkvicka, mango, olivy,
kukutice a hrasek; Obr. 1). Ukolem zaku bylo roztridit tyto karticky do dvou
skupin (ovoce a zelenina). Po roztiidéni karti¢ek je Zaci umistili na nasténnou
mapu, do mista jejich obvyklého vyskytu, béhem umistovani karti¢ek na mapu
dochézelo k diskuzi nad vyuzitim riznych druhii ovoce a zeleniny pti ptiprave
pokrmtl. Casova dotace dané aktivity v ramci sekce kuchyné byla 40 minut.

Obr. 1 Uk4zka karti¢ek s obrazky plodin.

Obyvaci pokoj

Tato mistnost je spojovana s odpoc¢inkem a je centrem spole¢enskych setkani
s ¢leny domdcnosti, rodinou, kamarady a s ptrateli. Aktivita spojend s obyvacim
pokojem vychéazela z elektrickych spotfebiét. Zaci na pripravenou ¢asovou
osu (papirova osa ptipevnéna lepici paskou na tabuli, od 17. stoletf) umistili
data vynélezi zdkladnich elektrospotiebitil (Zarovka, televize, po¢itad, pracka,
Zehlitka, telefon, radiovy ptijimag, elektricky vati¢ a mikrovlinna trouba). Utitel
ma4 ve sklenici pripravena drivka s jednotlivymi typy elektrospotiebi¢t. Kazda
skupina si zvolila zastupce, ktery z nabizenych dfivek s ¢isly jedno vylosoval,
kazdé diivko mélo k sobé prisazeno dva elektrospotiebide. Zaci b&hem 20
minut ptipravili pro své spoluzaky v dané skupince kratkou scénku (maximéalng
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na 5 minut), kde dany elektrospotiebi¢ piedstavili formou reklamniho spotu
v televizi. Celkova ¢asova dotace pro sekci byla 60 minut, Obr. 2.

- —

Obr. 2 Reklamni spot na vybrany historicky elektrospotiebic.

Koupelna

Koupelna je prostor uréeny pro ocistu téla a ptedev$im pro osobni hygienu.
Aktivita na tomto stanovisti vychdazela z udrzovani ¢istoty nejenom sebe sama,
okoli, ale také odévil. Z4ci pracovali opét ve skupinach, kazd4 skupina dostala
nékolik druhii tkanin. Ukolem kaZdé ze skupiny bylo dané tkaniny znedistit
pomoci oleje, kakaa, mouky, medu a bananu. Kazda skupina dostala jiny typ
detergentu, pomoci néhoZ méli zned¢i$téné tkaniny vyprat (detergent jar, praci
prasek, mydlo a smés vody a ethanolu). Po 10 minutach snaZeni jednotlivé sku-
piny prezentovaly své vysledky, poté nasledovala hromadna diskuze. Celkova
¢asova dotace dané aktivity byla 40 minut.

Détsky pokoj

Jedné se o misto spojované s détskou hrou, kreativitou, fantazii a predevsim
spankem. Aktivita s timto spojend souvisela s didaktickou aktiviza¢ni metodou
hry. Z4ci se rozdélili na étyti homogenni skupiny (shodny podet 24kt a gendero-
vé rozlozeni). Kazd4a skupina obdrzela obalku s nékolika indiciemi, které mély
za kol zaky pomoci rznych zptsobt vyjadieni (napt. obrazek, text, hadanka,
tajenka, hiebenovka, dopliiovacka) dovést ke konkrétnimu ptirodnimu jevu.
Tento jev souvisel s pfedméty vyuzivanymi v domdacnosti. Naptiklad jev ptiro-
zena filtrace vody v ptirodé (obélka s indiciemi obsahovala fotografii Cistirny
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odpadnich vod, obrazek jednotlivych ptidnich vrstev v korytu feky, tajenku na
vyplnéni s vysledkem VODA a hmotny piedmét - kavovy filtr).

Zpétna vazba k danym vyukovym aktivitam

Zpétnéa vazba hraje ve $kolnim vyucovani dilezitou roli, musi byt jasnd, kon-
krétni a informativni, zamétovat se hlavné na samotny prabeh zdkova uéeni.
V rdmci zpétné vazby byly zaktim rozdany nati$téné papiry, které pripominaly
facebookové stranky s komentari. Byly zde uvedeny otazky: ,Byl pro Tebe
dnesni program piinosny? Co si z néj odnasis? Co se Ti nejvice libilo? Co bys
vylepsil/a? Co by Té& zajimalo pii§té?“

Kazdy zak dostal za kol danou vyuku zhodnotit formou psaného textu ¢i
kresleného obrazku. Zaci ve vétsiné piipadii ocenili mnoZstvi a rtiznorodost
pouzitych aktivit. Nejvice byla vyzdvihovana aktivita odstrafiovani rtiznych
typt skvrn z odliSnych materialti. Objevilo se i nékolik studentt, kteti uvedli:
,Libilo se mi dnes v8echno!“

Zaveér

PtedloZené navrhy aktivit pro téma Domé&cnost aneb svét v malém si kladou za
cil predevsim u zakt zakladni $koly rozvijet kooperaci, spolupraci, mezipted-
métové vztahy a vyuziti ziskanych informaci v kazdodennim Zivoté. Zvolené
téma bylo pro zaky ptipraveno a prezentovano formou ITV. Celkova ¢asova
dotace ¢inila 4 vyuc¢ovaci hodiny, ve kterych se zaci seznamili s riznymi druhy
plodin, historii elektrospotiebi¢t, s raznymi typy detergentt a s ptirodnimi
jevy vyskytujici se v domdacnosti.
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Kosmetika - spole¢né jdeme
za pochopenim podstaty vyroby
vybranych kosmetickych vyrobkt

Cosmetics - Let’s understanding the nature
of some cosmetics production together

UZDILOVA Barbora, MACHKOVA Veronika

Abstract

The project focuses on understanding the nature of several selected cosmetic
products. Through this project, students learn to effectively search for infor-
mation on the Internet and in the literature, collaborate, plan and effectively
divide the work. This project enables pupils to understand the nature of the
production of cosmetic products, such as soaps, bath bombs sparkling, lip balms
and last but not least, fragrant essences and dyes as components of cosmetic
products. The main objective of the project is to organize “Discussion” on which
students present their products and share with others their experiences.

Key words
Project-based education, cosmetics, student’s experimental activity.

Uvod

Kosmetika je téma blizké béznému zZivotu. Kazdy z nas se denné setkava
s kosmetickymi ptipravky, ale méalokdo si uvédomuje, z jakych latek jsou tyto
pripravky sloZeny a jakymi procesy se vyrabi. Proto jsme si tuto problematiku
zvolili jako téma pro realizaci projektového vyucovani. Jeho vzdélavacim cilem
je poznani podstaty vyroby nékolika vybranych kosmetickych vyrobki, jako
jsou naptiklad mydla, Sumivé bomby do koupele, balzamy na rty a také latek,
které jsou jejich soudasti, jako jsou vonné esence a barviva (Macheteau & Guet,
2009). Prosti‘ednictvim realizace projektu by si Zaci méli osvojit nebo upevnit
nékteré poznatky o pfirodnich latkach a prakticky vyzkouSet nékteré pracovni
postupy pouzivané pti vyrobé kosmetickych vyrobkt. Zaroveii se mohou nauéit
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efektivné vyhledavat informace na internetu a v odborné literatute, vzajemné
spolupracovat, planovat a efektivné délit praci (Dvotrdkova, 2009; Tomkova
a kol., 2009; Vl¢kova, 2016). Takové modifikace experimentalnich ¢innosti
zaloZené na konstruktivismu zakt vedou k vét§imu zapojeni zakt do procesu
ziskavani novych poznatki a podporuji pochopeni ug¢iva (Prince & Felder, 2006;
Shiland, 1999). V nésledujicim textu bude popsan navrh projektu zameéteny
na téma kosmetika.

Zakladni informace o projektu

NavrZeny projekt je urc¢en pro 3. ro¢nik ¢tyfletych gymnazii a odpovidajici
ro¢niky viceletych gymnazii. Projekt je navrzeny jako meziptedmeétovy, svym
obsahem zasahuje do pfedmétti - biologie, chemie, vytvarna vychova, informac-
ni a komunikaéni technologie. Délka projektu je planovana na nékolik tydn,
ve kterych se budou realizovat dvé spole¢néa setkani a alespori tti dvouhodinova
laboratorni cvigen.

Hlavnim vystupem projektu je uspotadani tfidni besedy na téma kosmetika,
na které Zaci vystoupi se svymi plakaty nebo prezentacemi o kosmetickych
produktech, které v prabéhu feSeni projektu vyrobi v laboratoti. Souc¢asti
vystuptl budou i ukazky vyrobenych kosmetickych produktti. Zaci by se méli
vzajemné seznamit se sloZzenim vybranych kosmetickych produktt, s postupy
jejich vyroby a s pfipadnymi riziky jejich pouzivani.

Zaci budou pracovat ve skupinéch, ve které kazdy hraje uréitou roli a ma
zodpovédnost za dil¢i dkoly. Prace ve skupinkach by méla rozvijet schopnost
samostatného rozhodovani, efektivni organizace prace, spoluprace s ostatni-
mi. Soucédsti prace ve skupinéch je také pravidelné hodnoceni vlastni prace
a prace ostatnich.

Ramcovy harmonogram pritbéhu projektu je uveden v Tab. 1.

Tab. 1 Casovy harmonogram projektu.

Motivace zaku, diskuze k tématu, analyza sloZeni nékolika kosmetic-

1. Spoleénd hodina kych produktt, pozitiva a negativa pouzivani kosmetickych ptipravki

Organizace, rozdéleni zakt do skupin, rozdéleni funkci ve skuping,
volba ¢tyt kosmetickych produktt, kterymi se bude skupinka zabyvat,
planovani préce, rozdéleni tkoli, reserse navodi

2. Prvni laboratorni
cviteni (ptilena ttida)

3. Druhé laboratorn{ Vyroba dvou kosmetickych produktii podle ptipravenych a zkonzulto-
cviteni (ptilend t¥ida)  vanych laboratornich postupt, vyroba plakatu nebo prezentace
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Vyroba dalsich dvou kosmetickych produktt podle ptipravenych
a zkonzultovanych laboratornich postupt, vyroba plakatu nebo pre-
zentace

4. Treti laboratorni
cvideni (ptilena trida)

Zavére¢na tiidni beseda, kde kazdy tym prezentuje své produkty
5. Spole¢na hodina a predstavi své postupy jejich vyroby, zavére¢né zhodnoceni projektu,
diskuze

Navrh realizace projektu

V celém projektu je dilezita motivace zakt, vhodna motivace povzbuzuje
z&ky k praci a podporuje u¢eni (Blumenfeld a kol., 1991). Iniciaci je vénovana
tvodni, spole¢nd hodina. V rdmci ivodni hodiny by mély byt prezentovany
informace, které by podnécovaly zdjem o téma kosmetika a vedly by k diskuzi
zakt. Naptiklad informace o sloZzeni kosmetickych produktt, o toxicité nékte-
rych latek, ze kterych se skladaji. Souc¢asti by také byla prezentace nékterych
kosmetickych produktt, u kterych by Z&ci zkoumali jejich chemické slozeni
a ucinky téchto latek. Ddle je moZné se zamérit na pojmy uZivané ve spojeni
s kosmetikou, naptiklad: dermatologicky testovano, BIO kosmetika, koktej-
lovy efekt a podobné. Vystupem tivodni hodiny by mél byt navrh nékolika
kosmetickych produkti, na které by se Zaci mohli zamérit pfi skupinové praci
v rdmci laboratornich cvi¢eni. Nazvy vybranych produktt se zaznamenaji na
tabuli a Zaci jeden po druhém mohou chodit k produkttim zapisovat, co by je
o produktech zajimalo, co by se o nich chtéli dozvédét. Timto zptisobem jsou
stanoveny o¢ekavané vystupy projektu.

Dale by meél nésledovat sled t¥i laboratornich cvi¢eni, ve kterych je tfida
zpravidla rozdélena na polovinu. Prvni laboratorni cviéeni je z vétsi ¢asti
vénovano organizaci prace. Zaci vytvori pracovni tymy po &tyfech Zacich a sviij
tym pojmenuji. V rdmci tymu si mezi sebe rozdéli étyti pracovni funkce, kaz-
dy ¢len tymu bude mit jinou zodpovédnost. Zaci v tymu budou pracovat jako
Specialisté, Kosmetiéti laboranti, Grafici a Reportéti.

1. Specialista - jeho tikolem je od ostatnich ve svém tymu shromazdovat
informace k oéekdvanym vystuptim k jednotlivym produktiim, vytvotit
z nich jeden kompletni dokument. Takto vytvoieny kompletni dokument
specialista zasle v8em ¢lentim svého tymu a vyuéujicimu. V8ichni si zaloZi
desky, do kterych budou veskeré materidly vkladat a nosit na laboratorni
cvigeni.
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2. Kosmeticky laborant - jeho tikolem je shroméazdit od ostatnich informace
k vyrobdm produkt a vytvorit z téchto informaci ve spolupraci s ostatnimi
v tymu laboratorni postup na vyrobu vlastniho produktu. Takto vytvoteny
postup zasle laborant ke schvaleni vyu¢ujicimu do stanoveného data, a po
odsouhlaseni posle i zbylym ¢lentim tymu tak, aby byl tym na nasledujici
laboratorni cvi¢eni pripraven a mohl na produktu zacit pracovat.

3. Grafik - ze v8ech informaci, které specialista od ostatnich nashromazdil,
vybere grafik kli¢ové informace, obrazky, fotografie. Zkratka vse, co bude
vhodné, aby bylo vyobrazeno na plakatech vénovanych vyrobenym produk-
tim. Vzdy po skonéeni vyrob produktti se grafik ujme vedeni celého tymu
a #idi vyrobu plakatu.

4. Reportér - zaznamenava si vie diilezité a zajimavé, co se odehralo v pritbéhu
realizace. MiZe provadét rozhovory se ¢leny tymu a dotazovat se na to, co
je bavilo, co se podatilo, co by pristé udélali jinak a podobné. Déle zajistuje
fotodokumentaci a potizuje videozdznamy. Na zékladé takto ziskanych
informaci vytvoti prezentaci, kterd bude reportazi o tom, jak se celé sku-
piné vedlo, a sezndmf tak ostatni s praci svého tymu v prabéhu zavérecné
besedy.

Z4ci ve vybranych pracovnich funkcich zodpovidaji za zminéné ¢innosti
a v ramci své pozice *di ¢innost ostatnich zakt ve skupiné.

Po rozdéleni pracovnich funkci se Zaci ve skupiné rozhodnou, kterymi &tyi-
mi produkty se budou dale zabyvat. Clenové tymu spoleéné naplanuji kroky,
které povedou ke zdarné vyrobé vsech étyt kosmetickych produkttt béhem
nésledujicich dvou laboratornich cvi¢eni. Zaroven Zaci musi myslet na sbirani
podkladti pro pfipravu plakatu a reportdZe. Nasleduje re$ersni faze, ve které
z4ci vyhledavaji informace a navody na vyrobu jednotlivych kosmetickych
produktti. Podobny zptisob podpory experimentalnich ¢innosti zakt popisuje
napiiklad McDonnell a kol. (2007), v jeho studii Z4ci tento zptisob prace hod-
notili velmi pozitivné. Na nésledujicich dvou laboratornich cvi¢enich se Zaci
vénuji vyrobdm produktti a plakath podle schvalenych laboratornich postupt,
které v tymu vytvorili. Po ukonéeni laboratornich cvi¢eni maji zaci asi dva tydny
na dokonéeni plakatt a reportazi do planované spole¢né besedy.

Cely projekt je ukonéen tiidni besedou, které se zaéastni celé tiida, ptipadné
dalsi pozvané tridy. Kazdy tym na ni vystoupi s vytvorenou prezentact, plakaty
a vyrobenymi kosmetickymi produkty. Ostatnim spoluzdkiim tak predstavi
svoji préci, jak jejich tym postupoval, co se dozvédéli nového, jak se jim v jejich
skupiné pracovalo a pfedstavi ostatnim své produkty. Zavér t¥idni besedy bude
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vénovan zavére¢nému zhodnoceni ve formé diskuze, kde budou mit Z4ci prostor
se vyjadrit k celému projektu a jeho pribéhu.

Zaver

Tento néavrh projektu byl vytvoten pro zaky 3. ro¢niku étyrletého gymnazia
nebo odpovidajici ro¢niky viceletych gymnazii s cilem ptiblizit zdktim téma
kosmetika. Cilem projektu je nejen teoreticky, ale i prakticky ptredstavit nék-
teré kosmetické produkty a procesy pii jejich vyrobé. Predpokladame, Ze se
v pribéhu projektu budou nejen prohlubovat znalosti Zakt z oblasti piirodnich
latek, dovednosti laboratorni techniky, ale také kompetence prace s informa-
cemi, spolupréace v tymu, komunikace a prezentace atd. Projekt zatim nebyl
zrealizovan ve $kolni praxi, jeho realizace je planovana na 8kolni rok 2016-2017
v ramci fe$eni diplomové prace.

Podékovani

Prispévek vznikl s podporou projektu specifického vyzkumu Ptirodovédeckeé
fakulty Univerzity Hradec Kralové ¢. 2120/2016.
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Prirodopisné a chemické ulohy
pro zakladni vzdélavani a jejich
metodické komentare

Biological and Chemical Tasks for Lower-
secondary Education and Their Methodical
Comments

VOJIR Karel, HOLEC Jakub, RUSEK Martin

Abstract

Within the project the content of selected indicators in educational Standards
for basic education in biology and chemistry was elaborated into problem
tasks on three levels of difficulty. Every task was completed with a methodical
comment which offers teachers basic information about how to work with
a particular task. The conception of the tasks accents development of scien-
tific literacy and enables to variegate science education. At the same time, it
offers one of the possible tools for identification of educational aims in terms
of curricular frame fulfilment. The tree levels of difficulty enable teachers to
give their students tasks according to their individual abilities and skills.

Key words
Learning tasks, methodological comments, biology, chemistry.

Uvod

Ucebni dlohy jsou vyznamnym didaktickym prvkem vyuky, ktery umoziiuje
spojeni zdkova predchoziho u¢eni s jeho aktualnim vykonem. Zaroven nabizi
zpétnou vazbu o pritbéhu a kvalité vzdélavaciho procesu (Slavik, 2011). Ulo-
hy, jakoZzto prosttedek aktivniho ucenf, zastavaji vyznamnou roli ve vlastnim
procesu osvojovani novych poznatkli a dovednosti. Také proto je jim v sou-
¢asnosti u nas vénovana vrastajici pozornost nap#i¢ obory (napt. Snétinova &
Koupilové, 2013; Stehlikova & Ulrychova, 2011). Ulohy je také moZné povaZo-
vat za propedeutiku badatelské ¢i projektové vyuky. Diky rozvoji schopnosti
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identifikovat a fesit jednotlivé problémy je moZné nasledné postoupit k fe$eni
komplexnéjsich problémi, tedy jadru obou zminénych metod.

Ulohy a metodické komentéte ke Standardiim zakladniho vzdélavani si
kladou za cil podpotit praci ucitele jako hlavniho ptedpokladu pro kvalitni
vyuku. Dle zadani se jedna o krok k podpoie uditelti v praci s Ramcovym
vzdélavacim programem pro zékladni vzdélavani. Implicitné jde ale o podpo-
ru vyuZivani dloh ve vyuce. Siroky repertodr tiloh na rtizné irovni obtiZnosti
doplnény o metodické komentate nabizi uéitelim mozny néstroj k rozvijeni
kompetenci tvoricich ptirodovédnou gramotnost. Ulohy na rtiznych trovnich
obtiznosti pfispivaji k individualizaci vyuky, ktera reflektuje aktualni znalosti
a dovednosti jednotlivych zaka.

Tvorba uloh a metodickych komentait

Narodni ustav pro vzdélavani zah4jil ve spolupraci s didaktiky biologie a chemie
praci na metodickém materialu Ulohy a metodické komentdre ke Standardiim
zdkladniho vzdéldvdni v roce 2015. Projekt navazuje na tvorbu Standardii pro
zdkladni vzdéldvdni, které pomoci indikatort a ilustrativnich dloh konkretizuji
obsahy oéekavanych vystupt jednotlivych vzdélavacich obord RVP ZV. Doslo
k vytvoteni dloh rozpracovanych na rtiznych drovnich obtiznosti (minimalni,
optimalni a excelentni) a jejich doplnéni o metodické komentate.

Ulohy svym zamérenim a koncepci respektuji vymezeni ptirodovédné gramot-

nosti zaloZené na aktivnim osvojovani a pouzivani:

- prirodovédnych pojmi;

- metod a postupt ptirodnich véd;

- zpusobtt hodnoceni ptirodovédného poznani;

- zplsobt interakce ptirodovédného poznani s ostatnimi segmenty lidského
poznani ¢i spole¢nosti (Gramotnosti ve vzdélavani, 2011).

V ulohach se uplatiiuje vyhledavani a tfidéni informaci, jejich propojovani
a systematizovani véetné prace s obecné uzivanymi ptirodovédnymi pojmy. Pro
feSeni je rovnéz nezbytna schopnost Zadka rozpoznat a pochopit problémové
situace vztahujici se k pfirodovédné tematice a efektivné a konstruktivne je
Fedit (Gramotnosti ve vzdélavani, 2011). Diraz je kladen na kontext tiloh, ktery
je uzce propojen s realitou a kaZzdodennim Zivotem. Pro spravné re$eni uloh
je také dulezité propojovat informace v textové podobé s informacemi, které
jsou podavany v podobé obrazki, schémat ¢i grafti, coz odpovida sou¢asnym
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trendtim v tvorbé prirodovédnych tloh, jeZ se vyrazné uplatiiuji i v mezinarod-
nich Setienich PISA a TIMSS (Papadek a kol., 2015).

Podoba metodického materialu - obsah
a struktura

Ustiedni ¢4sti metodického materilu jsou tlohy obsahové vztaZené k jed-

notlivym o¢ekdvanym vystuptim vzdélavacich obort ptirodopis a chemie

v pojeti ndrodniho kurikularniho rdmce pro zékladni vzdélavani. Ke kazdému

ze zvolenych o¢ekavanych vystupti byly vytvotreny tlohy na minimalni, opti-

malni a excelentni irovni obtiZnosti. P¥i nastavovani urovni obtiZnosti uloh

z prirodopisu tvarci vychézeli z revidované Bloomovy taxonomie kognitivnich

cilti vzdélavani (Anderson & Krathwohl, 2001). Tviirci chemickych tloh pro

definovani drovni obtiznosti vyuzili i taxonomii u¢ebnich tloh D. Tollingerové

(1970). V ni je aplikovana Bloomova taxonomie na u¢ebni ulohy prosttednictvim

sledovani naro¢nosti uloh podle pozadavkid na kvalitu mysleni zakd.

Pro fe$enf iloh na minimdlin{ tirovni je zapottebi zapamatovani a reprodukce
dil¢ich poznatkii vzdélavaciho oboru a zaroveri uplatnéni znalosti v jednodu-
chych problémovych situacich. Jedna se tedy pouze o dil¢i znalosti oboru bez
diirazu na jejich ucelenost a vnimani v souvislostech. Regeni tiloh na optimdlIni
urovni vyZaduje nejen reprodukci poznatkd, ale ptedevsim jednoduché myslen-
hlubsi porozuméni pfirodovédnym pojmtim z oblasti oboru i porozuméni nékte-
rym ptrirodovédnym postuptm v interdisciplinarnich souvislostech. Excelentni
troveri uloh pti feSeni ptedpokladd samostatné uvazovani Zzaka a jeho hlubsi
porozumeéni ptirodnim védam jako celku s $ir§imi interdisciplindrnimi presa-
hy. Takové ulohy vyzaduji samostatné uvazovani zaka a schopnost efektivné
Fesit problémové situace s volbou vhodné strategie vedouci k jejich vyteseni.
Nedilnou soudasti je i dostateéné podrobny popis feSeni véetné vysvétleni
volby zvolené varianty.

StéZejni obsahovou ¢ast materialu tvori:

1. otekavany vystup vzdélavaciho oboru ptirodopis/chemie z RVP ZV a ales-
pon jeden z indikatorta Standardd, prostiednictvim jehoZ je obsah vystupu
konkretizovan;

2. soubor ti{ metodickych komentaiti pro jednotlivé tirovné obtiZnosti tloh.
Metodické komentate popisuji cil tlohy, ptedpoklady ke spravnému reseni
ulohy a autorské feseni ulohy, ptipadné jednu z moznych variant spravného
vyteSeni dlohy;
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3. tlohy minimdlni, optimdlni a excelentn{ irovné naro¢nosti.

Materidl je zpracovan s ohledem na snadnou pouZitelnost uvedenych uloh
uciteli bez potieby dal$ich uprav jeho formatu.

Pilotaz uloh

Cilem pilotniho ovéteni tloh bylo ziskat zpétnou vazbu k nastavenym tirovnim
obtiZnosti tloh, praktickym aspekttim vlastnfho procesu fe$eni tloh a srozu-
mitelnosti iloh pro uéitele a zaky. Vlastni pilotazi tloh piedchézelo orientaéni
ovétovani uloh vybranych tematickych celkti na Zacich dvou devatych t¥id dvou
rtiznych zakladnich kol (v Praze - 23 zakt - a v Mni8ku pod Brdy - 15 Zaku).
Toto ovéteni se zamétovalo zejména na ziskani zpétné vazby od zakt i zadava-
jicich uditelti ke srozumitelnosti a praktickym aspekttim fe$eni tloh. Zaroven
poslouzilo i pro ziskani orientace v asové naroc¢nosti fe$eni uloh. Vysledky
vSak byly zatiZeny zplisobem zadéni, kdy Zaci fesili trojici dloh vztaZenych
k jednomu o¢ekavanému vystupu. Obsahové provazané ulohy na rizném stupni
obtiZnosti zahrnovaly mnohdy odpovéd na dil&i ¢ast tikolu jiné tlohy.

Pilotni ovéreni iloh a metodickych komentari
pro vzdélavaci obor Chemie

Pro pilotaZ uloh byl zvolen postup spocivajici v individudlnim Fe$eni testt
sestavenych z vybranych uloh rozdilného zaméteni. Pfitazeni konkrétniho
testu zakovi ti¢astnicimu se testovani bylo zcela ndhodné. Pfedevsim z pohledu
¢asové nérocnosti, bylo zvoleno sestaveni testd sestavajicich z trojic tloh. Pred
zatazenim tloh do testti pilotniho testovani byly tilohy porovnany se Skolnimi
vzdélavacimi programy do testovani zatazenych $kol tak, aby byly testovany
pouze ulohy, jejichZ obsah maji Zaci jiZz osvojeny.

Testy byly sestavovany tak, aby se v jednom nevyskytovala vice neZ jedna
uloha k témuZ otekavanému vystupu. Pro jejich sestaveni bylo zapotiebi zajis-
tit co moZzna nejvyssi srovnatelnost naro¢nosti. Za timto uc¢elem byla slozena
deseti¢lenn4 hodnotici skupina sloZzena z oborovych didaktika (N=2), u¢itelt
(N=3) a studentii utitelstvi chemie (N=5). Hodnotitelé¢ samostatné ptitazovali
k iloham ukazatel pomérné naroc¢nosti tlohy od 1 do 5 (1 - nejméné naroé¢né,

hodnotou aritmetického primeéru. Na zdkladé stanovené naro¢nosti jednotli-
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vych tloh byly sestaveny pilotni testy tak, aby se vysledné sou¢tové hodnoty
ukazatelll ndro¢nosti v testu obsaZenych tloh co nejvice bliZily.

K testim byl ptitazen postojovy dotaznik z otazek vazicich se k pirehled-
nosti textu, srozumitelnosti zadani, zajimavosti a novosti tloh, zabavnosti,
obtiznosti a ptinosnosti fe$eni tloh. Tyto jevy Zaci hodnotili na &tytstupiiové
Likertove gkale (souhlasim, spie souhlasim, spi¥e nesouhlasim, nesouhlasim).
Pilotni ovétreni probéhlo v dubnu 2016 na dostupném vzorku 166 zakt 9. tiid
zdkladnich $kol a odpovidajicich t#d viceletych gymnazii (83 Zakym, 81 Zakdy,
2 respondenti pohlavi neuvedli).

Zakovské teseni byla po vzoru testovani PISA nebo TIMSS vyhodnocovéna
na $kale: spravné reSeni, ¢asteéné spravné reseni, chybné feSeni a neteSeni
ulohy. Jako ¢aste¢né spravnd odpoveéd bylo oznacéeno feSeni, ve kterém zak
spravneé vytesil alespoii polovinu zadani. Jako spravné feseni bylo oznadeno
pouze takové, ve kterém se zak nedopustil Zddné chyby. Pro nasledné vyhodno-
covani vysledku byla jednotlivym fe$enim piitazena bodova hodnota (Spravné
teSeni: 2 body, ¢aste¢né spravné feSeni: 1 bod, chybné feseni: 0 bod1, nefeSeni
dlohy: 0 bodt). Relativni tisp&$nost byla vyhodnocovana jako procentualni podil
ziskaného bodového hodnoceni z maximalniho mozného.

Nejvyssi relativni tispé$nosti dosahuji Zaci pii fe$eni iloh z chemie na mini-
gicky trend vysledk v jednotlivych urovnich je sledovatelny u vétsiny trojic
sledujicich shodny indikator. Jak ov§em ukdazaly podrobné vysledky, ispésnost
z&kt ovSem nezalezi pouze na urovni myslenkovych operaci. S ptihlédnutim ke
smérodatnym odchylkam je velikost efektu vlivu tirovneé obtiZznosti na ispésnost
74k pti jejich reseni nizka.

Tab. 1 Primérnd uspésnost feSeni chemickych tiloh na jednotlivych drovnich
obtiZnosti.

Uroveii obtiZnosti minimalni optimalni excelentni
Relativni tispésnost 46 % 30 % 25 %
Smérodatna odchylka 20 % 14 % 14 %

V porovnéni vysledkt zaki z jednotlivych skol se ukazuje zavislost ispésnosti
pii feseni tloh na typu navétévované Skoly. Zaci 9. roéniki zakladnich kol byli
pti feSeni relativné méné dspésni, oproti zakiim navstévujicim odpovidajici
ro¢niky viceletych gymnazii.
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Pilotni ovéreni uloh a metodickych komentaia
pro vzdélavaci obor Ptirodopis

Pilotéz uloh ze vzdélavaciho oboru Ptirodopis véetné zptisobu bodového hod-
noceni vychazela z modelu nastaveného pro ovéteni iloh vzdélavaciho oboru
Chemie. Byly sestaveny t#i varianty testti obsahujici tematicky rtiznorodé tlohy
na tfech trovnich obtiZnosti. Sou¢asti testti byl postojovy dotaznik zameéteny
na srozumitelnost zadani pro Zaky, zajimavost a zdbavnost tloh a droveti jejich
obtiznosti. Stejné jako u chemickych dloh byla vyuzita Likertova ¢tyfstupiiova
skala.

Pilotaz byla provedena na vzorku 99 zaku 9. ro¢niku zdkladnich $kol a odpo-
vidajiciho roéniku viceletého gymnadzia. Jednotlivé varianty testd byly zakim
zadany zcela ndhodné. Vysledky pilotniho ovéteni tloh z pfirodopisu je shrnuto
v Tab. 2, ktera ukazuje pomérné vysokou relativni uspésnost reSeni tloh na
minimdln{ a optimalni irovni obtiZnosti. Nejméné ispésni byli Zaci pti feSeni
uloh excelentni urovné obtiZnosti.

Tab. 2 Pramérnd ispésnost fe$eni iloh z ptirodopisu na jednotlivych tirovnich
obtiZnosti.

Uroveii obtiZnosti minimalni optimalni excelentni

Relativni uispésnost 77 % 61 % 15 %

Smérodatna odchylka 15 % 32% 18 %
Zaver

Ke komplexnimu rozvoji Z&ka je zapotiebi klast diiraz na rozvijeni schopnosti
uplatiiovat vy$si myslenkové operace. K tomuto ti¢elu je mozné vyuzivat uloh
s problémovymi prvky spole¢né s naslednou moznosti vysvétleni vlastni ivahy
a objasnénim reseni poskytuje zaktim prostor pro aktivni uc¢eni. Ué¢iteli posky-
tuje informaci o trovni znalosti, schopnosti i dovednosti zdka, ale i moznost
véas odhalit zdroj mozné chyby.

Ulohy pokryvaji 2/3 otekéavanych vystupti obou vzdélavacich obort. Byly
vytvoreny ve snaze nabidnout uéiteltim $irsi skdalu uloh, s jejichz vyuZzitim je
moZné rozvijet pfirodovédnou gramotnost Zakl a sou¢asné ziskavat zpétnou
vazbu o dosaZeni danych o¢ekavanych vystupii. Nejedna se v8ak o tlohy tes-
tové. Ulohy byly zpracovany nejen za u¢elem hodnoceni schopnosti, znalosti
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a dovednosti zak1, ale také za i¢elem prispét do vlastniho procesu vzdélavani.
Snahou autord ptitom bylo propojit jednotlivé obsahy uéiva ptirodopisu a che-
mie s kontexty redlného Zivota zakt. Bez toho by se jednalo pouze o problémy
daného oboru odtrzené od Zaky vnimané zivotni reality, ¢imZ by porozuméni
dtlezitosti a smyslu bylo pouze omezené. Tento aspekt tizce souvisi s hlavnim
principem, na zakladé kterého je realizovana projektova vyuka (viz napt. Rusek
& Becker, 2011).

Tti irovné dloh k jednomu oéekavanému vystupu umoziiuji zadavat zaktim
dlohy podle jejich schopnosti a dovednosti. Nadani Z4ci tak mohou pracovat na
cich se ke shodnému oéekavanému vystupu v jednu chvili nenf vhodné. Témata
nékterych tloh jsou si natolik blizk4, Ze informace v zad4n{ jedné tilohy by moh-
ly usnadnit fe$eni dalsi natolik, Ze by pozbyla edukaéné rozvijejictho smyslu.

Materialy budou zvefejnény v ramci digifolia Standardy na Metodickém
portalu RVP.CZ (www.rvp.cz) v bieznu 2017. Vétime, Ze ilohy v rukou ugitelt
budou dobrym néstrojem rozvijeni ptirodovédné gramotnosti zak1, a Ze se
stanou i vzorem pro uditele, kteti se sami rozhodnou formulovat sva uc¢ebni
zadani do podoby tloh s problémovymi prvky.
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Pohnojme to spolu
Let’s fertilize it together
VOJiR Karel, CABELOVA Simona

Abstract

“Let’s fertilize it together” is a project which focuses on the complex theme
of fertilizers with distinct multidisciplinary overlaps. Initiating point of the
project is questioning of why are the fertilizers used, despite their predomi-
nantly negative media portrayal, in particular with regard to negative impact
of man’s intervention in nature. As a part of project realisation, pupils are made
to work with the whole set of requirements imposed by a chosen plant and are
examining the effects of fertilization on the resulting growth.

Key words
Project-based education, fertilizers, planting experiment.

Uvod

V ramci projektu Pohnojme to spolu se Zaci zaobiraji problematikou péce o rostli-
nu, a to predevs$im z pohledu jeji vyzivy a dopliiovani zdroj do prosttedi hnoje-
nim, coby prostfedkem nezbytnym k zajisténi zemédélské produkce. Zadkladem
projektu je zjistovani a porovnavani informaci z médii s redlnymi védeckymi
fakty a jejich nasledna konfrontace s vysledky vlastniho vyzkumu.

Z4ci ve skupinach vyhledavaji informace o vlastnostech hnojiv a jejich vyro-
bé, na jejichz zdkladé navrhnou piipravu hnojiva v chemické laboratoti a postup
k zajisténi idedlnich podminek pro rtist zvolené rostliny. Béhem projektu Zaci
pozoruji sekundarni antropogenni vliv na vyvoj rostliny a porovnavaji ho se
samovolnym ristem uméle vysazené rostliny bez dalsich lidskych zasaht.
Z vysledku vyvozuji zavér o vlivu hnojeni a pokousi se vymezit prospésnost
a 8kodlivost hnojeni rostlin v globalnim hledisku.

Zaclenéni projektu do vyuky

Navrh projektu koresponduje s RAmcovym vzdélavacim programem pro zaklad-
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ni vzdélavani (2013), coZ je jednou z podstatnych podminek tspésného projektu
(Rusek & Becker, 2011). Je tedy vyuZitelny jako plnohodnotnéa soucést vyuky.
Pohnojme to spolu se zabyva predev$im tématy naleZicimi vzdélavaci oblasti
Clovék a priroda, zejména vzdélavacim obortim Chemie a Ptirodopis.

Ze vzdélavaciho oboru Chemie se projekt zameéiuje zejména na vzdélavaci
obsah tematickych celkli Pozorovdni, pokus a bezpecnost prdce, Smési, Anorga-
nické slouc¢eniny, Organické slouceniny a Chemie a spole¢nost (RVP ZV, 2013). Ze
vzdélavaciho obsahu zatazeného do vzdélavaciho oboru Prirodopis se projekt
zabyvé predev$im obsahem tematickych celkt Biologie rostlin, NeZivd piiroda,
Zdklady ekologie a Praktické pozndvdni ptirody (RVP ZV, 2013). Zafazeni projektu
Pohnojme to spolu nabizi moznost plného mys$lenkového propojeni témat Zivé
a nezivé prirody, véetné ndzorné demonstrace jejich vzdjemnych souvislosti.
a mezioborovych piesaht.

V piipravné fazi a pii zpracovani vystupti navrhovaného projektu dochéazi
u zakt k rozvoji védomosti a dovednosti vychézejicich ze vzdélavaciho obsahu
tematickych celkt Vyhleddvdni informact a komunikace a Zpracovdni a vyuZiti
informact zatazenych do vzdélavaci oblasti Informaéni a komunikaéni technolo-
gie (RVP ZV, 2013). Zavéretna ¢ast projektu také piimo navazuje na tematicky
celek Clovék ve spolecnosti vzdélavaciho oboru Vychova k ob&anstvi, ktery je
zatazen do vzdélavaci oblasti Clovék a spole¢nost (RVP ZV, 2013). Zatazeni
navrhovaného projektu do vyuky je také mozno vyuzit v kontextu pratezovych
témat Environmentdalni vychova a Medialni vychova skrze propojeni znalosti
v souvislosti aktualniho tématu.

Organizace projektu

Projekt je navrzen jako stfednédoby. Je vhodny pro zékladni i st¥edni $koly
s rozdilem v hloubce interpretace vysledkt. Predkladany navrh je koncipo-
van na délku t¥f az ¢étyt tydnd, pricemZ délka projektu zavisi predev$im na
vegetaénim obdobi rostliny zvolené v badatelské &asti. Casova dotace pro
realizaci p#imo ve vyuce v navrhované varianté predstavuje minimalné sedm
vyucovacich hodin (45 minut).

Projekt je koncipovan jako zakovsky, feSeny v tviir¢ich tymech idedlné po
Ctyrech az péti Zacich. V téchto skupinéch Zaci prebiraji zodpovédnost za cely
pribéh projektu. Specifikuji cile, metody badani a formy zpracovani vystupt,
samostatné fidi svou ¢innost a rozdéluji si role a tikoly v tymy, ¢imZ dochéazi
k rozvoji socidlnich a personalnich kompetenci, schopnosti spoluprace a auto-
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regulace vlastni ¢innosti. Pro plnohodnotny priibéh projektu je zdsadni vénovat
pozornost motivaci k projektu, od které se odvozuje veskera ¢innost zak.

Clenéni projektu vychazi z fazi $kolniho projektu, jak je uvadi Zormano-
va (2012, s. 97). Je zapotat ¢dsti ivodni a motivacni, ve které se Zaci zabyvaji
stanovenim zdméru projektu. Nasleduje Pifpravnd édst spocéivajici v planova-
ni projektu. Provedeni projektu z logicko-organiza¢nich dtivod délime na
¢asti priprava hnojiva a péstebni ¢dst. V zavérecné ¢asti zpracovdni vystupii
a zhodnoceni Zaci zabyvaji zhodnocenim prace na projektu.

Cast ivodni a motivaéni

V tvodni ¢4sti je nezbytnda aktivizace zakd a jejich motivace k fe$eni problému.
Navrh projektu ptedpoklada ucéitelem moderovanou tvodni diskusi o proble-
matice hnojiv zaloZzenou na vybranych aktualnich ¢lancich z informaénich
web a tisku. Prostiednictvim prace s autentickym informaénim materialem
se u zakl posili uvédoméni vazby k jejich kazdodennimu Zivotu, ve kterém
se s informacemi o hnojivech a jejich pouzivani b&Zné& setkavaji (viz Lindner,
2014).

Mediélné prezentovany obraz o hnojivech zachycuje ¢asto jejich negativni
vlivy na Zivotni prostiedi, volneé Zijici Zivo¢ichy, potazmo lidské zdravi. Z diskuse
nad predloZenymi materialy by mél vyvstat rozpor - pro¢ se hnojiva v zemé-
délstvi viibec vyzivaji, ptedstavuji-li takové nebezpec¢i? Hlavnim vystupem
z diskuse by se méla stat #idici otdzka pro dalsi projektovou ¢innost: ,Jaky je
realny dopad hnojeni na péstované rostliny?“

V névaznosti na uvodni diskusi a piedevsim vyslednou fidici otazku je
moZné zapodeti vlastni projektové ¢innosti. Z4ci si ve skupinach stanovi zamér
¢innosti a navazné cile svého projektu. Jiz v ivodni fazi tvorby cili a pribéhu
se v tomto projektu projevi motivaéni prvky vychazejici z Zzdkovskych social-
nich interakci. Takovym aspektem je motivace zakt soutézi mezi jednotlivymi
skupinami, tedy piirozend rivalita v hledani nejefektivnéjsich zptisobti a snaze
o dosaZeni nejlepsiho vysledku.

Pripravna cast

Piipravné ¢ast spoc¢iva v hledani informaci, na zakladé kterych si Zaci voli
strategie a postupy vedouci k zodpovézeni kli¢ové otazky. Zaci tedy navrhu-
ji pokus demonstrujici redlny dopad vyuZzivani hnojiv pfi péstovani rostlin
(napt. Klement, 2012). NiZze uvadime moZné postupy feseni projektu slouZici
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vyuéujicim k plnému porozuméni zacileni projektu, a také jako orienta¢ni
linie v postupu jejich zakdt. Jako vhodné rostliny pro projekt je mozné vyuZit
naptiklad fedkev setou letni (Raphanus sativus var. sativus) nebo kozli¢ek polni
(Valerianella locusta). Obé rostliny jsou po vypéstovani konzumovatelné a maji
kratkeé vegetativni obdobi. Tim jsou vhodné pro pouziti ve $kolni vyuce.

Pro potteby projektu je nutné pracovat s inertnim substratem, pro dosta-
teénou nézornost a stabilitu vychozich podminek péstovani rostliny. Tim je
zajisténa zjevnost souvislosti mezi hnojenim a vlastnim péstebnim vysledkem.
Tento zpiisob péstovani se nazyvéa hydroponicky (Richter, 1994). Zivnou slozkou
je roztok obohaceny o zvolené latky. Vhodnym substratem je napt.: buniéina,
stérk ¢i prany pisek, perlit nebo drceny polystyren.

Na z&kladé ziskanych informaci o narocich péstované rostliny na ziviny
si zaci vyhledavaji informace o moznych pfipravach hnojiva, které budou
v pokusu vyuzivat. Mimo vlastni pfipravu je mozna i volba vyuZiti komeréné
vyrabéného hnojiva, at uz jako jediného demonstra¢niho prostiedku, ¢i jako
referen¢niho vzorku.

Priprava hnojiva

V dalsi fazi realizace projektu dochazi, pokud je to nutné, k laboratorni pti-
praveé hnojiva. Délka této faze je zavisla na zvoleném postupu hnojenf rostliny,
odhadujeme cca 2-3 vyucovaci hodiny. V prabéhu ptipravy hnojiva by zaci
méli zohlednit nejen pfitomnost potiebnych Zivin, ale i celkovou koncentraci
hnojiva, které budou k zalévani pouZzivat.

MoZné postupy lze orienta¢né rozdélit do t¥i variant. Prvni je ptiprava
hnojiva na bazi anorganickych soli. Pti volbé tohoto postupu je tkolem Zakt
ptipravit vodny roztok o vhodné koncentraci jednotlivych latek. P¥i ptiprave
musi Z4ci zohlednit jednak zastoupeni vSech k rtstu nezbytnych latek (pie-
devsim slou¢enin dusiku, fosforu a drasliku), dale pak také jejich davkovani
pti péstovani rostlin, aby jejich zastoupeni bylo dostate¢né a v optimalnich
pomérech. Zarovetl oviem nesmi byt pfekro¢ena koncentrace, ktera by rostliny
usmrtila (viz nap#. Schilling, 2000).

Jako zdroj dusiku lze vyuzit naptiklad dusi¢nan vapenaty, dusi¢nan amonny;,
hydroxid amonny ¢&i siran amonny. Hnojiva obsahujici fosfor jsou dostupna
primérné z prirodnich zdroj, jakym je napt. apatit. Jejich ve vodé rozpustné
varianty, tedy superfosfaty, se ptipravuji rozkladem, ¢asto kyselinou sirovou.
Pro zakovskou ptipravu hnojiva je vhodné vyuzit ptimo dihydrogenfosfore¢nan
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véapenaty. Jako draselné hnojivo se vyuziva naptiklad siran draselny ¢i chlorid
draselny (viz napt. Hovorka, 2005).

Dalsi variantou ptipravy je vylouZeni organického materiadlu. K dosaZeni
optimalnfho latkového slozeni pro péstovani zvolené rostliny je vyhodné lou-
hovat rostliny s bliZzicimi se naroky. U navrhované fedkve seté letni je takovou
rostlinou naptiklad hojné se vyskytujici ohnice polni (Raphanus ). Pro pribéh
uvedeného pokusu je ovéem mozné ispé3né vyuzit celou *adu rostlin (zejména
polnich bylinnych spoletenstev). Nezbytné je vyhnout se toxickym rostlinam
a rostlindm produkujicim alelopatické latky, jakymi jsou napiiklad ofesak
kralovsky (Juglans regia) ¢i trnovnik akat (Robinia pseudoacacia). Pripraveny
vyluh je nezbytné prefiltrovat a pied pouzitim k zalivce zfedit.

Jednou z moznosti je i vyuziti jichy. Ta se ptipravuje vloZenim organického
materialu do vody, ve které se nechd v #adech né&kolika tydnu kvasit (viz napf-.
Holm-Nielsen, 2009).

Péstebni cast

V ramci této fazi by zaci vhodnym zptisobem zaseli zvolené rostliny do mini-
malné dvou nadob s neteénym materidlem (keramzit, $térk, atd.). Rostliny
v jedné nadobé budou v pritb&hu péstovani zalévat pouze (destovou) vodou,
zatimco rostlindm v druhé nadobé roztokem s pridavkem ptipraveného
hnojiva. MoZné je i uspotadani péstebniho pokusu porovnavajiciho vliv
zalivky destilovanou vodou, destovou vodou a vodou s pridavkem hnojiva,
Pro dosaZeni reprezentativnich vysledki je nezbytné zajistit, aby se co nej-
vice faktorti shodovalo. Rostliny by tak mély byt zalévany stejnymi objemy.
Soudasti péstebni faze jsou pravidelna setkani, ve kterych zaci shrnuji, jak
jejich péstovani probihd a co pozoruji za zmény. Zaroven si zaci vedou pri-
béznou dokumentaci pokusu.

Zpracovani vystupti a zhodnoceni

V zavéru projektu by byl zdktim poskytnut prostor ke zpracovani vystupu
a zhodnoceni vlivu uzivani hnojiva ve svém pokusu. MoZnym vystupem je
vytvoreni ¢asové osy ve velkém métitku s prifazenymi fotografiemi a informa-
cemi z procesu rtistu rostliny Velmi vhodn4 je i slovni prezentace prechézejici
do diskuze na téma vyznamu hnojeni z globalniho hlediska v konfrontaci
s medidlnim obrazem z Gvodu projektu.
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Zaveér

Navrhovany projekt vede k rozvoji zakt jak z hlediska znalosti, tak z hlediska
osobnosti. V ivodn{ ¢asti projektu byly nastudovany rtizné medialni materialy,
které nasledné slouzily jako vychozi bod pro rozvoj schopnosti souzeni validity
informaci a jako iniciatory badatelského uvazovani zaka. Béhem realizace
projektu se zaci u¢i mimo jiné praci se zdroji, uvazovani v souvislostech a upev-
nuji dive ziskané chemické a biologické znalosti, které propojuji s redlnym
znalosti ziskanych ve $kole na bézné jevy, s kterymi se setkavaji. Z4ci si diky
praci s Zivou rostlinou uvédomuji propojenost ptedmétu chemie s pozorova-
telnymi znaky Zivota. V8echny tyto pfinosy jsou znasobeny efektem vlastnitho
poznani skrze nasledny experiment, tedy proces samotného pésténi. Vrcholem
je analyza vstupnich informaci skrze média a vytvoteni si vlastnich nazort,
poptripadé i novych postoju, vii¢i jejich objektivité. Neopomenutelnym osobnost
rozvijejicim prvkem je doprovodnad , kdy se Zaci u¢i spravnému argumentovéani
a uéi se respektovat nazory osob v jeho blizkém okoli.
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Chemie u nas doma - Projekt
pro 2. stupen ZS

Chemistry at My House - Project for Lower
Secondary School

KUBATOVA Claudie, NOVOTNA Apolena

Abstract

The project is inspired by the frequently asked questions of students such as:
What is chemistry good for? Why do I have to learn chemistry? The project
focuses on the chemistry of everyday life. Its’ aim is to make students familiar
with the chemicals they come into everyday contact with and to make them
realize that chemistry surrounds them at their every step. Students’ work is
divided into several groups. Each team holds one room in a flat or a house and
focuses on the chemicals that usually occur in this room. Another goal of the
project is the realization of the student experiment. The actual implementation
of the project depends on the students’ individual work therefore the output
is not fixed.

Key words
Chemistry of everyday life, chemical student experiment.

Uvod

Projektem je celkové komplexni ikol, ktery je vSak spojen s realitou, ktera
obklopuje Zaka (Kratochvilova, 2006, s. 36). Ide4lnim stavem je, Ze samotné
téma projektu si zvoli zak na zakladé své iniciativy a svych potieb. Casto ale
z&ci potiebuji prvotni impuls ze strany uditele, kterym ¢asto byva zadani nazvu
¢i tématu projektu.

Samotny impuls tedy v piipadé navrhovaného projektu vychéazi ze strany
ugitele. Zaktim jsou poskytnuty materidly, ale vybér jednotlivych chemickych
latek, zpasob pojeti vystupu ¢i vybér a zpracovani experimentu, je zcela v reZii
zaku. Je kladen diiraz na spole¢nou aktivitu zaka. Je dalezité, aby se zaci
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ucili spolupracovat, planovat si praci a vyhledavat informace v nejraznéjsich
zdrojich(Bilek & Machkovéd, 2014; Rusek & Dlabola, 2013).

Projektova metoda tedy vede zaky k samostatné praci na projektech, a pie-
devsim je smeéfuje k ziskani praktickych znalosti na zdkladé experimentt
a jinych praktickych ¢innosti (Prticha a kol., 2001, s. 184).

Umisténi projektu

Idealni dobou pro realizaci projektu se druhda polovina druhého poleti, tedy
obdobi duben aZ ¢erven, v devaté t¥idé ZS. V tomto obdobi maji Zaci podané
prihlasky na stiedni 8koly, a je tedy vice ¢asu na projektovy den, ale také by jiz
méli mit uceleny nazor na ptedmét chemie. Také jejich znalosti z anorganické
i organické chemie by mély byt kompletni.

projekt. K jeho ptipravé jsou zapotiebi alespori 2 mésice. Samotna realizace
poté zabere maximdlné 2 dny. Pro ptipravu je moZno vyuzit nékolik vyuko-
vych hodin chemie, ale samotnd prace zakd nésledné probiha mimo vyuku,
ve volném case.

Priprava projektu

Z4ci si stanovi koncentraéni ideu. Spolu s u¢itelem se dohodnou na vychodisku
projektu, od kterého se bude odvijet vysledna charakteristika a struktura. U¢i-
tel stanovi vychovné - vzdélavaci cile. Pokud vychodiskem projektu bude vést
zaky k vedeni vlastniho vyzkumu za t¢elem zjisténi toho, jak souvisi chemie
s kazdodennim Zivotem a ptipravit pro spoluzaky prezentaci na interaktivni
tabuli, poster, video ¢i cokoliv jiného a prezentovat experiment, poté ucitel
stanovi cilovou strukturu:

Poznavaci cile

Z4ci dovedou z literatury a z jinych informaénich zdroji dohledat a zpracovat
potiebné informace. Zaci podle zadéni ptipravi pro spoluzaky experiment,
vysvétli jeho podstatu a uvede vztah k prezentovanému tématu. Zaci podle
zadani vypracuji vychodisko v podobé posteru, prezentace, videa atd., které dale
obsahuje zodpovézeni ptedem stanovenych otazek, dle pridélenych karticek.
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Postojové cile

Zaci si uvédomi, %e chemické latky nejsou pouze jedy, ale uvédomi si, co
vsechno chemické latky jsou a Ze chemie je viude kolem nas. Z4ci si uvédomd,
Ze nékteré latky jsou nebezpec¢né a pti jejich manipulaci se musi dodrzovat
bezpecnosti pravidla.

Poté si zaci zvoli vystup projektu - tedy to, co bude zavéreénym produktem.
Zvoli si sami formu vystupuy, to jak bude vyuzit a prezentovan. Nazev se shoduje
s ndzvem jednotlivych podkategorii, mohou o ov8em doplnit o ptthodné a vtipné
nazvy. Vystupem také bude tzv. fetézové predvadéni, tzn., Ze Zaci ve skupinkach
sviij produkt projektu prezentuji a poutavou formou sezndmi navstévniky s jeho
obsahem. Retézové provadéni Z4ci pripravi pro mlad$i spoluzéky.

Nasledné se zaci zamysli nad zptisobem realizace projektu. To znamen4, Ze
promysli jednotlivé aktivity, postupy fe$eni atd. Zamysli se také nad ¢asovym
harmonogramem - rozvrzeni jednotlivych aktivit mezi ¢leny skupinky a napla-
novani spole¢né prace.

Vlastni realizace projektu

Vlastni realizaci projektu lze rozdélit do dvou fazi. Prvni fazi je pripravna faze,
ktera zahrnuje zabezpedeni materialu a organizaéni zabezpeceni. Druhou fazi
je poté samotnd realizace projektu.

Pripravna faze: Materialni zabezpeceni

Zakam je veskery potfebny material pro realizaci projektu poskytnut. Zaci
maji od ucitele k dispozici veskeré pomtcky pro realizaci experimentu. Pro
vypracovani produktu (tzn. videa, posteru, prezentace) si zaky materiél zabez-
peci sami.

Piipravna faze: Organizaéni zabezpeceni

Je tteba se dohodnout s vedenim $koly, jestli je mozno projekt realizovat. Bylo
by ptihodné, aby o souhlas s konanim projektu pozadali sami Zaci. Nékolik
hodin vyuky chemie je vénovano organizaénim zaleZitostem, diskuzi o pri-
béhu a dotaziim a pfipominkdm. Tyto hodiny budou napldnovany v pritbéhu
pripravné faze. Déle je moZno zapojit nékteré rodice, pokud nékteti budou
ochotni vypomoci v jakékoli oblasti.
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Vlastni realizace

Vlastni realizace projektu zahrnuje samostatnou praci zaka bez zdsahu uéi-
tele chemie pti shromazdovani a vyhodnocovani ziskanych dat. Prezentace
vysledkt projektu formou piedneseni svého posteru, videa ¢i prezentace véetné
pripraveného experimentu, bude ptripravena ve spolupraci zaka v jednotlivé
skupiné. Rizena diskuze ohledné prezentace vystupu, predvedeného experi-
mentu a pfipravenych otazek, pod vedenim ucitele chemie.

Prezentace vystupu projektu

Jak jiz bylo uvedeno, vystup z projektu mize byt razny. MoZné je ptipravit
video, poster, ¢asopis, knihu, ptiru¢ku ¢i prezentaci.

Kazdy jednotlivy vystup by nemél byt zndm pouze uizké skupiné jeho autort,
ale mél by byt predveden i jinym skupindm, v tomto konkrétnim pfipadé spo-
luz&dkdm realizatorti projektu, mlad$im zadktm Skoly, ostatnim uéitelim, kteti
se na vedeni projektu nepodileli a vedeni $koly. Dale by to mohla byt skupina
rodic¢t zaka atd. dle rezie zakt. Dale mtZe byt projekt prezentovan pomoci
webovych stranek $koly nebo prostiednictvim $kolnich novin.

Hodnoceni zaku v projektu

Hodnoceni Zzakt probihd podobné jako vét$ina ¢innosti zakt ve $kole a #idi
se podobnymi zasadami. Z4ci predem znaji kritéria hodnoceni, védi, co se
bude hodnotit a v idedlnim pripadé, sami navrhuji, dle jakych kritérif se bude
hodnotit. Kromé samotnych kritérii, Zaci pfedem znaji i zptisoby hodnoceni.
To znamen4, jak se budou hodnotit jednotlivci ¢i skupiny a jak bude vysledny
vykon zapoéten do bézné klasifikace Zdka. Hodnoceni by se mélo mimo samot-
ného vystupu dotykat také komunikaénich a prezenta¢nich dovednosti zak,
jejich aktivity, samostatnosti a schopnosti kooperace.

Detailni popis projektu

Z4ci budou rozdéleni do skupin a po vybéru &i uréeni tématu bude mit tym za
ukol zamétit se na vybrané chemické latky, které se vyskytuji v urc¢ité mist-
nosti, nebo misté doma.

Projekt Chemie u nas doma je rozdélen do tii kategorii podle mist, kde je
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nejvyssi potet znamych a dostupnych chemickych latek (koupelna, kuchyng,

zahrada). P¥i vy$$im po¢tu skupin je moZno vytvotit podtémata, viz Tab. 1.

Tab. 1 Témata a podtémata.

KOUPELNA KUCHYNE ZAHRADA
Cim ¢&istime sebe . .
Co mame ve spizi? Koupeme se v bazénu.
a koupelnu?
Jaké materidly mame Jaké materidly mame

v koupelng? v kuchyni? Chemie na zahradé.

Ke kazdému tématu dostanou Z4ci karti¢ku, na které budou ptredptipravené 2
otazky, na které by skupina béhem badani méla najit odpovédi. Seznam otazek
pro jednotlivé kategorie je uveden v Tab. 3. Samozfejmeé tyto otazky ovlivni
vybér latek, o kterych budou zaci hovotit. Skupina 74k jiz na za¢atku doplni
seznam otézek do celkového poétu pét. Z4ci si u zvoleného tématu vyberou
konkrétni chemickou latku a maji za ukol ji predstavit a vysvétlit, jak tato
latka souvisi s chemii.

Déle ma kazda skupina za ukol zrealizovat chemicky experiment dle pfi-
lozeného manudlu. V Tab. 2 jsou jednotlivym skupindm piidéleny pokusy.
V kategorii Cistime sebe a koupelnu si Zaci mohou vybrat z nabidky dvou
pokusti, oba jsou velmi ¢asové nenaroéné, mohou tedy zrealizovat oba dva.
Pomticky, které by zaktim nebyly bézné dostupné, poskytne vyucujici. Manualy
jsou ptiloZeny na konci.

Tab. 2 Experimenty pro jednotlivé skupiny.

SKUPINA EXPERIMENT

Cistime sebe a koupelnu. Plovouci sponky, Rybitka
Jaké materialy mame v koupelné? Vodni kdmen hyzdi koupelnu!
Co mame ve spizi? Lavova lampa.

Jaké materialy mame v kuchyni? Draténkova koroze.
Koupeme se v bazénu. Cisti¢ka vody po doméacku.
Chemie na zahradé. Piiroda, barevna ¢arodéjka.

Uvedeme zde jeden ptiklad. Skupina, tvofend b zaky, si vybere ¢&i vylosuje téma
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,Co mame ve spiZi“. Skupina ma tedy za ikol se zamyslet, co za potraviny (che-
mické latky) se ve spiZi vyskytuje. Vyberou nékolik latek (ide4lné pét) a spo-
le¢né nastuduji co nejvice informaci o téchto latkach. Podle karticky by méli
béhem badani dojit k odpovédim na otazky: Co mé spole¢ného ocet a kyselina
octova? Jaky je rozdil mezi zelenym a ¢ernym ¢ajem? Je tedy zfejmé, Ze Zaci
budou prezentovat ocet a ¢aj a dal$i potraviny si mohou zvolit.

V rdmci dané skupiny se domluvi, jakym zptisobem budou své latky prezen-
tovat pfed spoluzdky. Mohou se rozhodnout pro vytvoteni prezentace na inter-
aktivni tabuli, poster, video, ¢i cokoliv jiného. Cilem pro Zaky neni prezentovat
informace nastudované z knihy, ale spise dozvédét se néco zajimavého.

Déle mé tato skupina za ukol ptedvést chemicky pokus. Pro kategorii: Co
méme ve spiZi? je pripraveny experiment Lavova lampa (Sari¢, 2013). Skupina
dostane manudl pro zrealizovani experimentu, jehoZ sou¢asti jsou také otazky,
které by pii predvedeni mély byt zodpovézeny (Tab. 3). Tyto otazky mohou byt
kladeny poslucha¢tim, nebo odpovédi na né mohou byt souc¢asti predstaveni
experimentu, zde je prostor pro Zékovskou fantazii. Ukolem je také vysvétlit
podstatu experimentu.

Tab. 3 Seznam otédzek pro jednotlivé kategorie.

Pro¢ mydlo péni? Pro¢ déti nesmi polykat zubni pas-

Cistime sebe a koupelnu. w?

Jsem stary vice nez 1400 let, pochézim z Ciny, tvofi

ké materialy ma k Iné. 1o N .
Jaké materialy mame v koupeln& mne jil a rad se pedu v teple, co jsem?

Co ma spole¢ného ocet a kyselina octova? Jaky je

Co mame ve spizi. p . . PO
rozdil mezi zelenym a ¢ernym ¢ajem?

Je hlinfkové nadobi nebezpe¢né? Jsem hladky a nepfi-
Inavy, zapsali mne do Guinessovy knihy rekordi,
chranim sochu Svobody, rdno smazim vaji¢ka a Ves-
mir jsem vidél zblizka, co jsem?

Jaké materialy mame v kuchyni

Pro¢ se méti pH vody v bazénu? Pro¢ se lije do bazénu

Koupeme se v bazénu. . .
P savo, kdyZ méa byt voda chlorovana?

Chemie na zahradé. K ¢emu slozi herbicid? Co znamena ,pohnojeni“?

Zaver
Navrhovany projekt si klade za cil hlavné ptiblizeni chemie, jako védy, ktera

nas provazi na kazdém kroku a neni to pfedmét tykajici se pouze abstraktnich
témat nebo $kodlivych latek. Tento projekt s prvky badatelsky orientované
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vyuky rozviji komunikaéni dovednosti Zakti, schopnost pracovat s riznymi
zdroji a technologiemi pti tvorbé vystupt, rozviji zodpovédnost, motivuje
k badatelské ¢innosti a k védecké praci. Pti tvorbé experimentt rozviji schop-
nost manipulace a prace s jednoduchym laboratornim vybavenim.
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Chemie kolem nas

Chemistry around us

MUSILOVA Lucie, KINTSNEROVA Marie

Abstract

Project “Chemistry about us” is about science education and is intended to
pupils of lower secondary education. Pupils of grade 9 should develop scientific
literacy and an interest in chemistry among younger grade 6 and 7 pupils, who
are going to meet the chemistry in next studying. This project is introducing
an effective method to capture pupils’ interest in chemistry. Pupils will realise
that chemistry is all around them. It is designed to develop grade 9 pupils’
knowledge and also experimental skills. During conducting the experiments
they are supposed to pick experiment they are able to conduct in school
environment (equipment, safety).

Key words
Experiments, project-based education, pupils’ interest in chemistry.

Uvod

Projekt ,Chemie kolem nas* vznikl, aby rozsitil zdjem o chemii u zakt zaklad-
nich 8kol. Je uréeny zaktim 2. stupné zékladnich $kol a odpovidajicim ro¢niktim
viceletych gymnazii. Zaci 9. t¥id by formou projektového vyu€ovani méli roz-
vijet pfirodovédnou gramotnost a zadjem o chemii u z&kt 6. a 7. roénika, kteti
se s vyucovacim predmétem chemie ve $kole teprve setkaji. Tento projekt by
mél docilit toho, Ze si Zaci uvédomi, Ze chemie je vSude kolem nich, bez che-
mie by to prosté neslo - nemeéli bychom co jist, co na sebe, co délat... nezili
bychom. Pti realizaci projektu dochazi k navdzani meziro¢nikovych vazeb
mezi zaky 6., 7. a 9. tfid. Jedn4 se o interdisciplinarni projekt, ktery propojuje
vzdélavaci obory chemie, informaéni a komunikaéni technologie a vytvarna
vychova. BEhem projektu se u zakt rozviji klicové kompetence k uéeni, praci
ve skupinéch, vzdjemnou kooperaci, u¢i Zdky vnimat problémy a premyslet
o nich, vyjadtovat své myslenky pted ostatnimi, vyhledavat, t¥idit informace
a déale je zpracovavat.
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Cile projektu

Cile projektu jsou tii:

- rozvijet zdjem o chemii u zaku 6. - 7. ro¢nikd,

- rozvijet pfirodovédnou gramotnost u zakd, kteti se s chemif jako vyu¢ovacim
predmétem zatim nesetkali,

- upevnit a zopakovat probrané uéivo u Zaku 9. ro¢niki (srov. Kratochvilova,
20086).

K dosazeni téchto cilt se zda metoda projektového vyucovani jako nejvhodnéjsi.
V rémci projektu je totiZ kladen diraz na samostatnou praci zaka, ktetf jsou
schopni si v rdmeci struktury skupiny rozdélit praci, dohledat potfebné infor-
mace k realizaci a realizovat jednotlivé faze projektu sami, jen pod dohledem
pedagoga (Manak & Svec, 2003; Rusek & Dlabola, 2013). Vyznamnou roli zde
hraje vlastni experimentdlni ¢innost Zakt, kterd je nedilnou soucasti ptiro-
dovédného vzdélavani (Bene$ a kol., 2015). Piesto v projektové vyuce ¢asto
absentuje (Rusek & Gabriel, 2013).
Béhem projektu jsou kladeny nasledujici ridici otazky, které je mozno roz-
délit do dvou skupin:
- chemie a jeji pfinos pro ¢lovéka a spolec¢nost — Kde se setkdvame s chemii?
Jaky md ptinos pro ¢lovéka a spole¢nost?
- zdajem o chemii, ktery je sméfovan na samotné zaky — Co vas nejvice bavi na
chemii? Co vas na chemii nebavi? Pro¢ si myslite, ze nékteré zaky (ne)bavi
chemie?

Projekt se zamétuje na otazky v prvni skupiné. Tyto otazky by meéli byt zaci
schopni zodpovédét po absolvovani v8ech ¢asti projektu.

Projekt rozviji kli¢ové kompetence k uceni, fe$eni problému, komunikativni,
socialni a persondlni. Projekt propojuje vzdélavaci obory chemie, informaéni
a komunikaéni technologie a vytvarna vychova. K propojeni chemie a informac-
nich technologii dochéazi pti tvorbé a editaci videi a vyhledavani pokusti. Zaci
se také uéi informace tiidit a zpracovavat. Propojeni s vytvarnou vychovou se
uskutecétiuje pti kresleni mapy stanovist a ptipravé pracovnich listti. Projekt
zahrnuje priifezova témata - ,zak urci spole¢né a rozdilné vlastnosti latek, pra-
cuje bezpeéné s vybranymi dostupnymi a béZné pouzivanymi latkami a hodnoti
jejich rizikovost, posoudi nebezpe¢nost vybranych dostupnych latek, se kterymi
zatim pracovat nesmi, rozli$i rizné druhy vody a uvede ptiklady jejich vyskytu
a pouziti, pouziva pojmy atom a molekula ve spravnych souvislostech, vyhleda-
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vé informace na internetu, navrhne jednoduchy pokus, naplanuje a zdtivodni
postup, vyhodnoti a vysvétli vysledky pokusu* (RVP ZV, 2007).

Casti projektu

Projekt zatim byl realizovan jen z¢4sti. Jeho plna realizace by se méla uskutec¢-
nit ve 2. pololeti, ptesnéji kvéten-cerven. Je rozdélen do dvou ¢asti, a to ¢asti
piipravné a ¢4sti realiza¢ni. Casové dotace pripravné &asti je 5-10 vyucovacich
hodin, ¢asti realizaéni jedno dopoledne.

Pripravna cast
Nejdtive by byli Zaci 9. ro¢niku seznameni s projektem a zaroven by byli moti-
vovani k realizaci projektu a aktivni i¢asti na ném.
Motivace zakli by probihala formou diskuze, na za¢atku bychom jim daly
na zamyslenou tyto otazky:
Kde se s chemii setkavame?
Jaky ma ptinos pro ¢lovéka a spole¢nost?
Co vas nejvice bavi na chemii?
Pro¢ si myslite, Ze nékteré Zaky nebavi chemie?

Po zamysleni zakti by se meéli zkusit vzit do role prac¢lovéka a do ¢lovéka dnes-
niho typu (homo sapiens sapiens) a méli by zkusit vymyslet, jak se jejich Zivot
lisil. Vystupem muze byt napt. kratka scénka.

Nasledné bychom si spole¢né zkusili zodpovédét otazky. Témito otdzkami
a scénkou bychom chtély docilit toho, Ze si Zaci uvédomi, Ze chemie je viude
kolem nich, bez chemie bychom neZili.

S zaky bychom se mély domluvit, Ze tento projekt by mohl nékterého z mlad-
§ich zaku inspirovat, aby se v dal$im studiu vénoval chemii a vynalezl néco
nového. Zaci by méli vymyslet, které experimenty, tikoly, tajenky, dopliiova&ky
by mohli pouzit pro Zaky 6. a 7. roénik a tim u nich rozvinout zdjem o che-
mii.

O jednotlivych tkolech budou moci diskutovat v ramci vytvoiené skupiny,
pripadné s ostatnimi skupinami, a také hodnotit ikoly ostatnich skupin. BEéhem
projektu se budou moci i kreativné predvést pti vymysleni a nata¢eni motivac-
niho videa, tvoteni mapy a pracovnich listd pro zaky 6. a 7. ro¢nik.

Z4ci 9. roéniku dostanou tikoly pro p¥ipravu projektu:

- vymyslet nazev projektu (pokud by se jim tento nelibil),
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- rozdélit se do skupin po 2-4 z4cich (musely bychom dohlédnout, aby se Z4ci
rozdélili rovnomérné, ptipadné bychom je musely pierozdélit),

- vymyslet stanovisté a ukol, ktery zaci 6.-7. ro¢niktt budou muset plnit,
pfipadné néjaky vhodny pokus, ktery jim Zzaci pfedvedou, nebo pokus,
ktery si sami budou moci vyzkouset (Zaci dostanou prostor vymyslet rizna
stanovisté, pokud by jejich ndpady smérovaly $patnym smérem, musely
bychom je nasmérovat tim spravnym smérem).

Predpokladame, Ze by zdkovské pojeti stanovist mohlo vypadat takto:

- pokus, ktery si mladsi Zzaci sami vyzkou$i (mozZny zdroj viz Bene$ a kol.,
2013);

- pokus, ktery star$i Zaci ptedvedou (je pro Zaky 6. - 7. ro¢nikti nebezped¢-
ny);

- ktizovka ¢i doplitovacka s chemickou tématikou

+ tkoly k témto pokustm.

A7 74ci vymysli, zkonzultuji a pfipravi sva stanovisté, vyzkousi si je nanecisto
pied tiidou, aby b&hem realizace nenastaly né&jaké problémy (s piipravou
pokusu, neefektivnosti pokusu, naro¢nosti tkoluy, ...). Ostatni skupiny vzdy
zhodnoti ptipravu piedvadéjici skupinky a piipadné poradi, co zlepsit (pti-
pominky budeme mit i my, pokud je ostatni skupiny nezmini). Po odstranén{
chyb musi jedna skupinka nebo cel4 t#ida ptipravit pracovni list s tikoly ke sta-
novi$tim a mapku stanovist. Také by méli natoc¢it motivaéni video, které by
mélo ukazat, Ze dnesni svét si bez chemie neumime piedstavit a Ze chemie
je v8ude kolem nés. Soucésti videa by méla byt také kapitola o bezpe¢nosti
prace s chemickymi slou¢eninami. Obé videa pak promitnou v den realizace
mlad$im zaktm. Splnénim téchto krokt skonéi pripravna faze a je mozné
ptistoupit k realizaci projektu.

Realizac¢ni ¢ast

Pro realizaci projektu by bylo nutné vybrat vhodny den a misto dle poc¢asi. Pre-
ferovano by bylo $kolni htité, projekt by vdak mohl byt realizovatelny i v pro-
stiedi $kolnich t¥id. Je potieba také domluvit dozor z pedagogického shoru ke
stanovistim, kde by Zaci méli pracovat s ,nebezpe¢nymi“ latkami. Po nezbytné
priprave jednotlivych stanovist budou Zaci 6. - 7. roénikd sezndmeni s tim, co je
¢ekd, a rozdéleni do skupin, ve kterych budou plnit jednotlivé tikoly. Pfedtim,
nez kazda skupina bude pusténa na trat, dostane s sebou mapu stanovist, pra-
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covni listy i své oznacdeni. Pracovni list se skladé4 z riznych tkolt k jednotlivym
stanovistim, které zaci 9. ro¢nikt po absolvovani stanovisté opravi a daji za né

Zaver

Projekt ,Chemie kolem nas* byl sestaven pro zaky 6., 7. a 9. ro¢nikt zakladni
$koly a pro zaky odpovidajicich ro¢niki gymnazii. Projekt by mél rozvinout
z&jem o chemii u Zakl 6. - 7. t#id, ktet se jesté s chemii ve vyucovani nesetkali,
stejné tak by se méli naudit 1épe spolupracovat a komunikovat spolu pii feSeni
jednotlivych tkol na stanovistich. Zaci 9. t¥id by si méli v ramci projektu
zopakovat probrané ucivo, naucit se spolupracovat, komunikovat, *esit problé-
my, pracovat s textem a vyhledavat informace. Dale by mélo dojit k navazani
meziro¢nikovych vazeb mezi zaky 6., 7. a 9. tiid. Jedna se o interdisciplinarni
projekt, ktery propojuje vzdélavaci obory chemie, informaéni a komunikaéni
technologie a vytvarnd vychova. Rozviji klicové kompetence k uceni, praci
ve skupinach, vzdjemnou kooperaci, uéi Zdky vnimat problémy a premyslet
o nich, vyjadtovat své myslenky pied ostatnimi, vyhledavat, t¥idit informace
a déale je zpracovavat.

Projekt jiz byl ¢aste¢né realizovan na Zakladni $kole Ke Katetinkdam. Na této
gkole probé&hla ¢aste¢né pripravna ¢ast projektu se zdky 9. ro¢nikt. Zakéim
se projekt velmi libi a tési se, aZ si budou moci své pripravené pokusy sami
vyzkouset.
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Projektové vyucovani - Neboj se
pomoct

Project-based learning - Do not be afraid to help

MENZEL Petr, BILKOVA METELKOVA Iva

Abstract

The project is aimed at reducing concerns about first aid, work with texts,
communication skills and work with modern technologies. The target group
are pupils of 7th and 8th grades of elementary schools throughout the Czech
Republic. The basis of the whole activity is to create a model of the situati-
on by the expert group, to which students must respond. First aid must be
processed through the video, which will be publicly shared and correctness
of the procedure will be evaluated by experts according to predetermined
criteria (55% points). Another scoring relates to the educational benefits and
processing (30% points). Video viewership within a predetermined period is
evaluated specific recalculated (15% points). The first three most successful
elaborations will be awarded.

Key words
Project-based learning, first aid, video record, scenario, upper primary school,
ICT in education.

Uvod

Zaziti si alespon simulované situace nebo nutnost o problémové situaci pte-
myslet zvy$uje $anci na spravny postup v redlném ptipadé. Proto v poslednich
letech v Ceské republice probihd fada aktivit na zvy$eni informovanosti laic-
ké vetejnosti o prvni pomoci - letdky v prosttedi hromadné dopravy, rizné
akce a seminéte, vzdélavani zaméstnancti: Naudte se prvni pomoc s prazskou
zachrankou (hlavni mésto Praha, 2011); Ty to zvladne$ (Praha 21, 2016); Jak
prezit prazdniny (Praha 21, 2016); Postup pii zvladani dopravni nehody (BESIP,
2010); Neboijte se prvni pomoci (Hasik, 2003); Bezpeéna silnice (Cesky ¢erveny
kiiz, 2016).
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Preneseni do edukac¢ni reality je mozné prostiednictvim projektové meto-
dy vyuky. Podporuje kooperativni mysleni zakt, ptispiva k rozvoji kli¢ovych
kompetenci pro Zivot a pozitivné ovliviiuje motivaci k u¢eni (RVP ZV, 2007;
Prtcha a kol., 2003).

Vystupy z projektového vyudovani s vyuzitim informaé¢nich a komunikaénich
technologii mohou byt rtiznorodé (Starkova a kol., 2014). Marketingové pri-
zkumy (Insivia.com, 2016) ukazuji, Ze vétsina uZivateltl internetu upiednostni
sledovani videa ptred ¢tenim textu. PFispiva k tomu fakt, Ze jedna minuta videa
nahradi 1,8 miliont slov (McQuivey & Lussanet, 2008). Tvorba eduka¢niho
videa (Hatch a kol., 2016) v ramci projektu je podpotena oblibenosti tohoto typu
videonahravek na serveru YouTube.com (Asano, 2016). Efektivita projektového
vyutovani s témito prvky je tak vy$si (Vonasek & Rusek, 2013).

Neboj se pomoct - popis projektu

P¥i ptriprave projektové aktivity byly zohlednény pozadavky na kvalitni pro-
jektovou vyuku (Kratochvilova, 2009; Rusek & Becker, 2011). V této ¢asti textu
budou ptredstaveny kli¢ové pilite projektu. Jedna se o dlouhodoby projekt
pripravovany pievazné v mimoskolnim prostiedi.

Hodnotitelé a sponzori

Ptipravy probihaji od ledna do dubna daného roku a obsahuji tvorbu webu,
dohodnuti se se sponzory a s odborniky, ktef'i by byli ochotni spolupracovat na
tvorbé a vyhodnoceni jednotlivych videi, ktera zaslou Zaci. PoZzadavky na hod-
notitele jsou uvedeny v Tab. 1. Pozadavky na sponzory jsou uvedeny v Tab. 2.

Tab. 1 Pozadavky na hodnotitele.

Hodnoceni faktické spravnost

Hodnoceni eduka¢niho piinosu a zpracovani

Osoba znala problematiky prvni pomoci,
ideélné lékat

Osoba znala didaktiky a podobné, idealné
pedagog, psycholog

Hodnoceni pomoci formuléte v pfedem
danych kritériich

Hodnoceni pomoci formuléte v pfedem
danych kritériich

Osobni bodové ohodnoceni

Osobni bodové ohodnoceni

Slovni komentat (rozsah maximalné 50 slov)

Slovni komentat (rozsah maximalné 100 slov)

252



Tab. 2 Pozadavky na sponzory.

Finanéni prostiedky budou vyuZity Hmotné sponzorské dary budou vyuzity
Primarné 80 % na odmény pro ucastniky Odmény pro icastniky
Zbylych 20 % na néklady spojené s pti- V pripadé vétsitho mnoZzstvi predmétt by
pravou a organizaci (pohosténi, zavéretné byly odmény rozsiteny na vétsi pocet nez
ptredani cen, a podobné) prvni t#i vyherci

Skoly

V dobé priabehu projektu od kvétna do konce srpna budou osloveny skoly
s moznosti prihlasit se k uc¢asti na projektu. Veskeré informace o tomto pro-
jektu jsou centralizovany na webové adrese www.nebojsepomoct.cz, na kterou
budou odkazovany pozvané $koly. Projektu se mtize zi¢astnit jakakoliv sedma
a osma ti{da zékladni 8koly, kterd je zastiténa jednim vyucujicim dané skoly.
Z jedné 8koly se mliZe projektu zucastnit i vice t¥id, s tim, Ze kazd4 tfida musi
mit svého zastitujictho vyucujiciho. Od 1. kvétna daného roku potfaddani dochéazi
k ptijimani videi a pridélovani bodt. Zptsob provedeni pfi zachovani vécné
spravnosti je ¢isté na jednotlivych tfidach, pravé v tomto pfistupu lze spatiovat
,projektivitu“ dané aktivity (Rusek & Becker, 2011).

Charakteristika videa

Video, které bude umisténo na FTP server, bude do 48 hodin staZeno a ptresu-
nuto na ptislusny predem vytvoreny kanal YouTube.com. Video musi spliiovat
nésledujici parametry: rozli$eni HD (doporu¢eni Full HD) s délkou 4 aZ 35 minut.
Doporuéeno je pridani ¢eskych a anglickych titulkt v ,srt* typu souboru. Nazev
videa bude vytvoten podle nasledujici $ablony ,Neboj se pomoct ROK - jméno
$koly & tymu, ktery video vytvoril“. Sou¢asti bude popis videa obsahujici odkaz
na stranky projektového vyucovani.

Jako zpétnéa vazba pro Zadky bude po skon¢eni vyhodnoceni 30. #{jna daného
roku potadani pridan slovni komentat a bodové hodnoceni, které udélili hodno-
titelé k danému videu. V kli¢ovych slovech bude uvedeno: ,projekt, projektové
vyutovani, prvni pomoc, neboj se pomoct®. P¥i nahrani videa je t'eba souhlasit
s tim, Ze video bude mozné déale vyuZzivat na zdkladeé CC licence BY-SA (Uvedte
ptavod - Zachoveijte licenci).
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Vyhodnoceni projektu

Ukonéeni ptijimani videi nastane 30. zati daného roku poradani v 23:59. Po
tomto datu jiz nebude dalsi video ptijato. Vyhodnoceni v zati obsahuje zve-
fejnéni bodovych vysledktl. Popis kritérii pro ptidélovani bodl za vytvorené
video je uvedeno v Tab. 3.

Tab. 3 Kritéria pro ptidélovani bodt za vytvoiené video.

Nejvyse je mozné ziskat 10 000 bodt a odménény budou tii nejuspésnéjsi tiidy.

Fakticka spravnost prezen- Hodnoceni edukaé¢niho

tovanych postupt prvni ptinosu (tj. vécné sprav-

pomoci b}lde hodnoriena ns).stl,uvypom,dam hodm’)ty, Zbyvajicich 1500 bodit

v rozmezi 5 500 bodut. Toto ptizptsobeni obsahu cilové i ax .

i . . . X . bude ptidéleno na zakla-

bodovani bude interni dle skuping) a kvality zpracova- N . R
w . . . dé celkové sledovanosti

ptipravené modelové situace ni bude ohodnoceno 3000 do dne vwhodnoceni

a body budou ptidélovat body, které budou ptidélovat vy :

odbornici z fad zdravotnické odbornici z fad pedagogické

vetejnosti. verejnosti.

Hodnoceni bude v tomto potadi a k druhému hodnoticimu se
bude dostavat spole¢né s videem i obsahové hodnoceni. Ob&
skupiny dostanou navodnou metodiku hodnoceni.

Pozornost bude vénovana také efektivité projektové aktivity. Zaci pred a po
skonéeni projektu vyplni elektronické materidly mapujici jejich povédomi
o prvni pomoci.

Dal$im cilem projektu je vytvoreni materiali vhodnych pro pozdéjsi vyuziti
ve vyuce.

Zavér

Prispévek predstavuje navrh dlouhodobého projektu. Cilem aktivity je mini-
malizovat obavy Zzakd z poskytnuti prvni pomoci a také prispét k tomu, aby
poskytnuta prvni pomoc byla efektivni a skute¢né prispéla k zachrané rané-
ného. Zaroven téma projektové aktivity pfispiva k naplnéni oéekdvanych
vystupti zakladniho vzdélavani. Hlavni motivace pro Zaky je stavéna na dvou
pilitich. Prvnim z nich je prosty zdjem o ziskani nabizenych cen. OvSem ani to
by zaky nevtahlo do samotné aktivity natolik, aby se stala projektovou. Proto
je zde potitano s vnitini motivaci s ohledem na vyznamnou popularitu vytvatet
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videa a videoptispévky v poslednich letech, ktera je Zaktim vlastni a jiZ sama
o0 sobé je pro né zdbavou.

Podékovani

Tvorba prispévku a jeho prezentace byly financovany prostifednictvim gran-
tového projektu SciVis - Improvement of interactive methods to understand
the natural sciences and technological improvement podporovanym KA2,
Erasmus +.
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Skolni projekt zaméfeny
na sexualné prenosné choroby

School Project Focused on Sexually Transmitted
Diseases

CHOCHOLOVA Katetina

Abstract

The school project that is focused on sexually transmitted diseases is designed
for senior students at secondary school. The main goal is to provide students
with factual information about sexually transmitted diseases and prevention
that plays an important role in raising awarness in the current society. Pupils
work in groups at the project. There are 9 diseases divided between them:
chlamydia, gonorrhea, chancroid, syphilis, hepatitis B, genital herpes, AIDS,
genital warts and cervical cancer. The output is a powerpoint presentation
and a worksheet.

Keywords
School project, project-based education, sexually transmitted diseases.

Uvod

V soucdasnosti dochazi na nasich 8kolach k mnoha zméndam, které jsou vyvo-
lany vzristajicimi pozadavky vyvijejici se spole¢nosti. Novy model formalniho
kurikula formuluje cile gymnazidlniho vzdélani a klicové kompetence zéka,
které nepotfebuje jen ve studiu, ale hlavné v zivoté (RVP G, 2007). Do vyuky
se promita vétsi volnost, respektovani individuality z4ka, pestrost prace,
aktivizujici a netradi¢ni metody. Mezi efektivni formy vyuky patii projektové
vyucovani. Podporuje zajem, samostatnost, dovednosti zakt pti vyhledavant,
posuzovani informaci a rozviji praktické aplikace ziskanych $kolnich védomosti
(Lindner, 2014; Pavlasova, 2014).

Projektova vyuka je z tohoto divodu velmi p*inosna pro vyuku témat tyka-
jici se zdravi ¢lovéka, o demz sveédéi fada tispésné realizovanych projektt
(Bell a kol., 1993; Dent a kol., 1995; Kadlecova & Pavlasova, 2016; Kiiskinen
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& Asunta, 2013; Pavlasov4, 2016; Tich4 & Pavlasova, 2014). Projekt SexudIné
prenosné choroby byl zpracovan teoreticky a nasledné realizovan ve 3. roéniku
gymnazia. Pro zhodnoceni efektivity prace ve skupinach byl vyuzit skupinovy
dotaznik a myslenkova mapa. Utiteli pfinesl o efektivité projektu informace
pretest a posttest. Tyto vysledky a zhodnoceni umoznily zpétnou vazbu a mohla
diky nim probéhnout i pedagogova sebereflexe.

Priprava projektu

Projekt SexudIné prenosné choroby je uditelsky a kratkodoby (4 vyudovaci

hodiny). Vystupem projektu je powerpointova prezentace, na které Zaci pracuji

ve skupindch a pracovni list, na némz pracuje kazdy zdk samostatné. Kazda

skupina zpracovava jedno bakterialni nebo virové onemocnéni (6za, kapav-

ka, mékky vied, syfilis, virova hepatitida B, herpes genitalis, AIDS, genitalni

bradavice a karcinom délozniho hrdla). Vyukové cile byly stanoveny v oblasti

afektivni a kognitivni nasledovné:

- %4k vyjmenuje nejrozsitenéj$i sexualné prenosné choroby (STD) v CR a uvede
jejich zdkladni charakteristiku,

- 7zak popise rizika, ktera s sebou STD pfinaseji,

- z&k uvede zptsoby prevence pied ndkazou STD a dokaZe zdtvodnit dtlezitost
prevence,

- 7zak ptijme za své preventivni chovani a ochranu svého zdravi.

Mezi vyznamné pomticky pti realizaci projektu patii pretest a posttest, zadavaci
list pro skupinu, pracovni list pro jednotlivce (ke kazdé nemoci zde zazname-
névaji pivodce, pienos, piiznaky, lé¢bu a prevenci). Jako podpora pedagogovi
je vytvoten ¢asovy harmonogram. V prvni hodiné se Zaci sezndmi s tématem
a cili. Napisi si pretest, rozdéli se do skupin, vylosuji si konkrétni nemoc, kte-
rou spoleéné zpracuji do vystupu, tedy powerpointové prezentace. Pfi brain-
Béhem druhé hodiny obdrzi z4ci zadavaci listy, odbornou literaturu a za¢nou
pracovat na prezentacich. Ptedposledni hodina je vénovana prezentacim pro-
jektt jednotlivych skupin a vypliiovani pracovnich listd. Zavéreéna hodina
se vénuje kontrole pracovnich listli, vyhodnoceni projektu formou diskuze,
skupinové pojmové mapy a skupinového dotazniku. Posledni ¢innosti je pak
vyplnéni posttestu.
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Realizace

Projekt SexudIné pienosné choroby byl ovéten ve 3. roéniku gymnéazia Educanet
na Praze 4. Byl rozdélen do dvou blokt (2 x 2 vyu¢ovaci hodiny). Zugastnilo se
ho 27 zakt rozdélenych do 9 skupin. Prvni blok se drzel ¢asového harmonogra-
mu, bohuZel druhé ¢ast byla naru$ena tim, Ze Zaci nedodrzeli délku prestavky.
, které méla byt vy¢lenénd posledni vyucovaci hodina, proto probihala vzdy
v pauzach mezi jednotlivymi prezentacemi spole¢né s dotazy zaki.

Hodnoceni

Hodnoceni projektu ucitelem i zaky je dilezita souc¢ést projektového vyucovani
(Pouchova & Pavlasova, 2010). Po skonéeni tohoto projektu byl vyhodnocen
pretest s posttestem, my$lenkova mapa a skupinovy dotaznik. Informace
o efektivité prace skupin ptinesl skupinovy dotaznik a myslenkova mapa,
naopak informace o efektivité projektu objasnilo vyhodnoceni pretestu a post-
testu. U skupinové mys$lenkové mapy - tajemstvi naseho uspéchu se jednotlivé
skupiny musely zamyslet, v ¢em tkvélo tajemstvi jejich ispéchu a namalovat
myslenkovou mapu. Mezi odpovédmi se vyskytla spoluprace, komunikace,
zdroje, divéra, zajem, pracovitost ¢i odhodlanost. Ve skupinovém dotazniku se
skupiny vénovaly problémutim, se kterymi se potykaly. Problémy se objevovaly
v komunikaci, nedostatku vhodnych obrazkt a ¢asu, ve vyhledavani informa-
ci nebo se informace o nemoci nalézaly hlavné v cizojazy¢nych publikacich.
Posttest a pretest obsahuje 10 otazek s uzavienymi odpovédmi, pficemZ pouze
jedna je spravna. Zaci mohli vybirat ze &tyt odpovédi nebo z odpovédi ano - ne.
V testu jsou zahrnuty nasledujici otazky:

1. Ochrani nas uzivani hormondlni antikoncepce pted ndkazou virem HIV?
AIDS je...?

Chlamydioza se lé¢i...?

Proti kterym sexuélné prenosny chorobam se ned4 o¢kovat...?

Které onemocnéni je bakteridlniho ptivodu...?

Mize se ¢lovék nakazit sexudlné prenosnou chorobou, aniz by mél sex?
Cim se miize od matky nakazit dité pti priichodu porodnimi cestami...?
Co nepatfi mezi moiné pfiznaky kapavky...?

Mezi retroviry patii...

10 Jaké onemocnéni je v soutasné dobé nejrozsitenéjsi na svété...?

© NP 0N
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Na Obr. 1 je vzdy porovnan pocet spravnych odpovédi u téZe otazky pti pretestu
a pti posttestu (pocet zaku = 27).

30
25

20

15

®PRETEST
POSTTEST

10

Obr. 1 Podet spravnych odpovédi u otdzek ¢. 1-10 v pretestu/ posttestu (n = 27,
max. bodi = 27). Zdroj: autorka.

Nejvétsi nartst spravnych odpovédi od pretestu k posttestu byl zaznamenan
u otazek 3, 8, 9, 10. Na posledni otdzku neodpovédél béhem pretestu nikdo
spravné, naopak béhem posttestu odpovédéli vsichni spravné na otazku prv-
ni. U ostatnich otazek nejsou rozdily pretestu viic¢i posttestu tak markantn,
nicméné u nich pozorujeme zlepseni v po&tu spravnych odpovédi. (V tomto
poctu zakt nelze hovotit o skuteéném zlepseni nebo dokonce vyhodnocovat
statistickou i vécnou vyznamnost posunu vysledkd. Hodnoty jsou proto pouze
orientacéni.)

Obr. 2 znazorhuje pocet spravnych odpovédi véech zaku, kterych dosahli
béhem pretestu a po napsani posttestu na konci projektu. Nejvyssi teoreticky
dosazitelné skore by bylo 270, kdyby v$ech 27 zakti odpovédélo spravne.

CELKOVY POCET SPRAVNYCH ODPOVEDI

EPRETEST ®POSTTEST
181

Obr. 2 Celkovy pocet spravnych odpovédi pretestu/ posttestu (n=27, max.
bodt=270). Zdroj: autorka.
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Diskuse a zaveér

P#i vyuce problematiky sexudlné pienosnych chorob projektovou metodou
byl zaznamenan v testované skupiné zakt pozitivni efekt v kognitivni oblas-
ti. Zaci spolupracovali ve skupinach, vyhledédvali a zpracovavali informace,
ptipravovali a nasledné predstavili vystup projektu pred celou tfidou. Nartst
jejich znalosti 1ze pripsat pravé této aktivizaci, kterd samoztejme nemusi byt
uplatnéna jen pi#i projektech, jako to bylo v tomto p#ipadé. Dalsi otazkou je
dlouhodobost téchto znalosti, kterd by se dala zjistit opakovanym testovdnim
z&kl po uplynuti uré¢itého ¢asového intervalu, napf. 6 tydnd. Test také neza-
chycuje posuny v afektivni oblasti, tedy v oblasti postojti a v oblasti chovani
z4kd v problémovych situacich. I kdyZz projekt cilil zejména na tyto oblasti,
objektivni zjisténi zmén dotaznikem je obtiZzné z diivodu nemoznosti si ovétit
skute¢né nazory zakd, protoze mnozi odpovidaji tak, jak si mysli, Ze se od nich
otekava. Presto se lze domnivat, Ze realizovany projekt piispél k rozvoji kli¢o-
vych kompetenci zkl a k jejich uvédomeéni, Ze by neméli ochranu svého zdravi
podcenovat. Vyplyva to i z diskuse, ktera v prabéhu projektu mezi vyucujici
a z&ky probéhla. Uvedeny projekt mtZzeme doporuéit jako inspiraci ostatnim
ucitelim biologie a vychovy ke zdravi.
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Projektové vyucovani na téma
lécivé rostliny

Project-based Teaching on the Subject
of Medicinal Plants

VALCIKOVA Marie

Abstract

On the subject of medicinal plants the project “Plant treasures of our garden”
is focused. It is conceived as a short-term and group project and is suitable
for lower secondary school. I created and verified this project as part of my
diploma thesis. The project is primarily focused on medicinal plants, their
cultivation, use in cosmetics and in the kitchen. The intention of this project
is to acquaint students with the different uses of plants in everyday life and to
point to alternative - the possibility of personal production of products instead
of buying them.

Key words
Medicinal plants, use of plants, project-based education.

Uvod

Projektové vyudovani je jedna z efektivnich metod, jak zdky zaujmout danym
tématem natolik, aby se mu vénovali z vlastni viile a dychtivosti dozvédét se
o ném co nejvice. Frontalni vyuka uéitele zde ustupuje do pozadi a je nahrazena
samostatnou aktivitou zak, ktei'i sami definuji a fesf aktualni problém, nejlépe
skupinové (Rusek & Dlabola, 2013). Biologicky obor botanika, ktery se jevi pro
z&ky jako méneé zajimavy, se pomoci této metody da ztvarnit zajimavéjsi a pro
zaky ptijatelnéjsi formou. Projekt zaméfeny na botanickou tematiku uvadi
napi. Hejskova a Rychlovska (2016).

Cilem projektu, ktery popisuji déle v textu, je seznamit zaky s konkrétnim
pouZitim rostlin v béZzném zivoté a poukazat tak na alternativu vyroby vlastnich
produktt namisto jejich kupovani. Podobnou tematikou se zabyva projekt ,Jak
se Zilo, kdyZ nebylo..." (Ktetkova a kol., 2016).
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Charakteristika projektu

V ramci své diplomové prace jsem vypracovala a realizovala projekt s ndzvem
,Rostlinné poklady nasi zahrady* (Valéikova, 2015), jehoz cilem je ptibliZit Zaktim
rostliny a jejich vyuziti v béZzném Zivoté. Projekt je koncipovany jako kratkodoby
skupinovy tridni projekt navrhnuty uc¢itelem. Je vhodny pro 2. stupeni zdkladni
$koly ¢i nizs{ stupenl gymnézia. Hodinova dotace je minimdlné t¥i vyucovaci
hodiny, ale je lepsi si vyhradit spise ¢tyti, zejména na celkové hodnoceni pro-
jektu a jeho reflexi. Zatazeni v pribéhu $kolniho roku neni omezené. Je viak
vhodné ho zatradit do sedmé tiidy, kdy se vét§inou probira botanika.

Snahou projektu je zapojit Zdky vice do oboru botaniky, ktery pro mnohé
nemusi byt p#ili§ atraktivni. Vét$ina rostlin klasifikovanych jako lé¢ivé jsou
zajimavé hlavné svoji viini, iéinky a vyuZitelnosti zejména v oblastech vateni,
domaciho lé¢itelstvi, kosmetiky &i péstovani. Na tyto ¢tyti oblasti je projekt
primo zaméreny. Z4aci se jeho prostiednictvim uéi, jak je moZné pouZivat
a zuzitkovat rostliny, které se bézné kolem nich vyskytuji a daji se péstovat
v na$ich podminkach. Pro projekt byly vybrany ¢ty klicové rostliny tak, aby
byly pouzitelné ve v8ech ¢tytech oblastech jejich vyuziti. Jedna se o levanduli
lékatskou, rozmaryn lékaisky, tymidn obecny a $alvéj 1ékatskou.

Ditiraz je kladen na samostatnou praci zaku, a to jak na zpracovani infor-
maci z literatury, tak na vyrobu findlniho vystupu projektu. Ugitel zde zastava
zejména funkci radce a podporuje Zaky ke zdarnému dokonéeni projektu (Tom-
kova a kol., 2009). Nedilnou soutdsti projektu je také propojeni $koly s $iri
vefejnosti, jak uvadi napi. Coufalova (2006). V tomto konkrétnim pripadé se
jednalo o prodej vysledného produktu na $kolnim jarmarku.

Casti projektu

Projekt je rozdéleny na ¢4st teoretickou a praktickou. Cast teoreticka je véno-
véna studiu vybrané literatury souvisejici s danym tématem. Cast praktick4 je
zamétena na zhotoveni informaéniho plakatu a produktu za pouziti kli¢ovych
rostlin (viz Obr. 1). Z&ci vytvorili napt. bylinnou stil pro pouZiti v kuchyni &i
bylinny ¢aj na podptrnou lé¢bu pti nachlazeni.

Priprava ucitele na projektovou vyuku

PakliZe je projekt realizovany v jednom tydnu, je nutné, aby uéitel pfedem pii-
pravil materialy na vyrobu produktt a vhodnou literaturu k danym tématam.
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Co se tyce vyroby, musi ué¢itel zhodnotit, jaké produkty by Zaci mohli v ramci
daného tématu vytvotit a podle toho zajistit potebné suroviny a materidly.
Jedna se zejména o kli¢ové rostliny v suSeném stavu a dalsi doplitkové suroviny
jako napt. himalajska stil, substrat, pisek, kvétinace, semena kli¢ovych rostlin,
dekorativni sa¢ky apod.

Kazdy projekt ma své dil¢i etapy, které musi ucitel z hlediska didaktiky pec-
livé naplanovat, uvadi je napt. Pavlasova (2014) a Kratochvilova (2006). Utitel
formuluje cile a rozvijené kompetence, které projekt pokryva ve vsech jejich
oblastech. Nasleduje stanoveni moznych meziptedmétovych vztaht, u tohoto
projektu se jedna zejména o matematiku, ¢esky jazyk a vytvarnou vychowvu.
Z pritezovych témat se d4 timto projektem pokryt zejména osobnostni a soci-
alni vychova, vychova demokratického ob¢ana a environmentdalni vychova.
Dtilezitou roli hraje motivaéni ¢ast, jejimz i¢elem je zaujmout zaky tak, aby na
projektu pracovali se zaujetim a z vlastni viile. V neposledni fadé si uéitel musi
stanovit kritéria pro hodnoceni projektu (Pouchovéa & Pavlasova, 2010). V uve-
deném projektu byla hodnocena zejména aktivita jednotlivych zaka i skupin,
spoluprace ve skupiné, vzhled a obsahova néplii informaéniho plakatu, vzhled
produktu a produkt samotny, vyhledavani a zpracovani informaci z literatury
a koneéna prezentace plakatu a produktu pted tiidou.

Realizace projektu

Projekt byl realizovan v listopadu 2015 na z&kladni $kole Javornicka v Rychnové
nad Knéznou béhem jednoho tydne. Pro realizaci jsem si vybrala sedmou tiidu.
Na realizaci byly vymezeny 3 vyutovaci hodiny (pfirodopis a vytvarna vycho-
va). Prvni hodina byla vénovana teoretické praci na projektu, druhd hodina
praktické praci. Na tieti hodiné probihala prezentace jednotlivych skupin,
celkové zhodnoceni a reflexe projektu. Casové rozvrzeni prace na projektu je
pro prehlednost uvedeno v Tab. 1.

Tab. 1 Casové rozvrZeni prace na projektu. Zdroj: autorka.

casové rozvrzeni prace na projektu popis ¢innosti

ivod a brainstorming na nazev projektu

1. hodina: 10 min ukazka zivych rostlin

1. hodina: 5 min rozdéleni do skupin

1. hodina: 30 min studium literatury a tvorba informaé¢niho plakatu
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¢ast skupiny se zaméii na tvorbu plakatu a ¢ast

2. hodina: 45 min na tvorbu produktu

prezentace plakatu a produktu jednotlivymi

3. hodina: 20 min skupinkami

3. hodina: 25 min hodnoceni a reflexe projektu

Teoreticka ¢ast projektu

Teoreticka ¢ast byla realizovana v jedné vyudovaci hodiné. Po tivodu a brain-
stormingu jsem navazala ukazkou zivych rostlin. Pomocnymi otdzkami jsem
zameétila zdjem 74kl na to, zda vi, o jaké rostliny se jednd, jestli je nékdo
pouziva doma, ptipadneé z nich vyrabi néjaké produkty. Tak jsem Zaky nasmé-
rovala k tomu, ¢{im se budou v projektu zabyvat, az jsme se postupné dostali
k oném ¢tyfem témattim projektu, tedy vatreni, doméci 1éditelstvi, kosmeti-
ka a péstovani, a klitovym rostlinam (levandule, rozmaryn, tymian, $alvé;j).
Nésledovalo rozdéleni do &ty skupin po étytrech, pricemz kazda skupina se
vénovala jednomu ze &tyt témat, kdy se Zaci zamétovali na kli¢ové rostliny
a jejich vyuziti pro dané téma. Spoleéné se zaky jsme poté formulovali otazky;,
na které by pti zpracovavani tématu meéli soustiedit svoji pozornost. Méli tak
moZnost diskutovat a vyjadrit vlastni myslenky a nazory k probirané tematice,
k ¢emuZ ma projektova vyuka také vést (Dvorakova, 2009).

Poté se zaci vénovali studiu literatury. Méli k dispozici celkem 11 kniznich
tituli zejména popularné naucéné literatury, ze kterych ¢erpali informace pro
zhotoveni informaéniho plakatu. Z hlediska ¢asové tisné byly jednotlivé tituly
pripraveny ucitelem. Pro lep$i orientaci v textu a tisporu ¢asu byly v literatute
vybrany vhodné pasaZe, které byly oznaceny odliSnymi barevnymi lepicimi
$titky, podle toho k jakému tématu se vztahovaly.

Prakticka ¢ast projektu

V zavéru prvni vyucovaci hodiny zadali zaci tvotit informaéni plakat na zakla-
dé prostudované literatury. Jeho obsahem bylo vyuziti rostlin v jedné ze &ty
oblasti, které se skupinka vénovala. Prakticka ¢ast pokracovala plynule dru-
hou vyuéovaci hodinu, kdy Zaci z dostupnych materialt a surovin vyrabéli
vysledny produkt, ktery korespondoval s jejich vybranym tématem. Vznikla
tak koupelova bylinnd stl, provensalska bylinn4 stil na varenf a bylinny ¢aj na
nachlazeni (ukazka viz Obr. 1). Skupinka, ktera méla oblast p&stovani, vytvorila
smés substratu pro péstovani tymianu, souéasti produktu byl kvétinag¢, semena
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tymiénu, a substrat s piskem. K jednotlivym produkttim Z4aci vytvortili karticky
s popisem sloZeni a pouziti. V rdmci ispory ¢asu se Zaci ve skupiné domluvili,
kdo se bude vénovat tvorbé plakatu a kdo vyrobé produkti. Ve vysledku kaz-
dé skupinka vytvotila jeden informaéni plakat a &ty#i produkty (pro kazdého
¢lena jeden produkt).

Obr. 1 Ukazka produktd zaka - koupelova sl a smés na péstovani tymianu.
Zdroj: autorka.

MoZné modifikace projektu

Projekt je mozné komponovat jako dlouhodoby v #adu nékolika mésict. V tom
ptipadé by byl zaloZeny z vétsi ¢asti na samostatné praci zakt mimo vyucovaci
hodiny, kdy je ponechéan prostor pro vlastni vybér kli¢ovych rostlin, opatieni
a studium literatury a zhotoveni findlniho produktu. Projekt mtiZze byt spojen
s hodinami péstitelskych ¢innosti ¢i vateni, kde Zaci mohou pfimo klicové
rostliny prakticky vyuzivat a propojit tak teorii s praxi. Zaroven by bylo vhodné,
kdyby projekt probihal paralelné s vyukou rostlin.

Dalsi moZnosti je pojmout projekt jako celoroéni. Kli¢ova by zde byla samo-
statnd prace z4kd podobné jako u dlouhodobého projektu. Nabizi se zde opét
propojeni s péstitelskymi ¢innostmi a vatenim. Prvni pololeti by se Z4ci (ide4ln&
v mensich skupinach po 2 a% 3 Zacich) vénovali teoretické ¢4sti projektu, tedy
studiu literatury a tvorbé informaé¢niho plakatu. V druhém pololeti by se zaci
soustiedili na péstovani kli¢ovych rostlin, které by si v obdobi sklizné nasusili
a zhotovili z nich fin&lni produkt. Tato ¢4ast by ptedpokladala praci na projektu
v hodinach péstitelstvi. Pro udrzeni motivace bych zde doporudila p¥imé vyuziti
klidovych rostlin v hodinach vateni. Pro kontrolu prace na projektu by bylo
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vhodné naplanovat mési¢ni konzultace (bud skupinové, nebo ttidni), kdy by Zaci
shrnuli, co za mésic zpracovali, ¢im se zabyvali a jak budou déle na projektu
pokracovat. Jako propojeni s vetejnosti je zde moznost vybudovani bylinkové
zahrady, kterou by vefejnost mohla p#i rtiznych ptilezitostech navstévovat, ¢i
ji vyuzivat pro edukaéni ¢innost.

Zaver

Projekt ,Rostlinné poklady nasf zahrady* byl vytvoien pro 2. stupeil zakladni
$koly a niz8i stupell gymnazia s cilem seznamit Zaky s riiznymi moZnostmi
vyuziti rostlin v béZném Zivoté. Je moZné pojmout ho jako kratkodoby v rozsahu
jednoho tydne, ale mtZe byt realizovan také jako dlouhodoby, popt. celoro¢ni.
Zde ptedstaveny projekt byl ispésné realizovan jako kratkodoby zaloZeny na
skupinové praci.

Po vlastnich zkuSenostech bych doporucovala jednu vyuéovaci hodinu
navic, ptipadné rozdeélit projekt do dvou tydnt, aby Zaci mohli ¢4st prace délat
i mimo vyudovani a méli tak vétsi prostor pro tvorbu a vice ¢asu na zavérecné
prezentace svych informadénich plakatd, produktti a vyhodnoceni svych praci
na projektu.
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Antibakterialni ucinky
dezinfekénich pripravki

Antibacterial Effects of Disinfectants

VITKOVA Ivana

Abstract

The contribution describes a design of a laboratory practice in microbiology
for secondary schools. Students can test the ubiquity of microbial agents and
can test antibacterial disinfectants in this exercise. It is appropriate to include
topics of instruction cells and cellular organisms, which are included in the
subject matter of the first year at grammar school. The whole experiment is
divided into four labs due to longer incubation of microbial agents. When per-
forming the experiment, it is necessary to keep the principles of work safety.

Key words
Microorganisms, antibacterial effect, agar diffusion method.

Uvod

V8ude kolem nés Zije nepteberné mnoZstvi mikroorganismi. MaZeme je ale
vidét pouhym okem? MuaZeme jejich pfitomnost dokazat? MiZeme je néjak
nicit? To jsou otazky, které si mohou klést Zaci pti vyuce témat butika, bunééné
organismy, bakterie, kvasinky a plisné (vlaknité houby) a které se daji dobte
vyuzit k jejich pocateéni motivaci pied za¢atkem laboratorni prace. Téma se
béZné vyucuje v prvnich roé¢nicich étyrletych gymnazii. Vétsinou je ale pro zaky
velmi abstraktni, nebot bakterie doposud nikdy nevidéli. Jediné, co o bakteriich
védi, je, Ze zptisobuji fadu nemoci. V ramci jednoduchého laboratorniho cvi¢eni
v$ak zaci mohou mikroorganismy vidét i pouhym okem a dokonce mohou vidét
nic¢enf bakterii pomoci bézné dostupnych antibakterialnich pfipravki. Téma je
diky pokusu poté nazornéjsi (srov. Trna, 2013) a Zaci mohou problematiku lépe
pochopit, protoze je vyuzivana aktiviza¢ni metoda vyuky, ktera je efektivnéjsi
a vice Zaky motivuje (viz Gabriel & Rusek, 2014; Jan$tova & Rusek, 2015).
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Prabéh experimentu

Cely experiment je zaloZen na pouziti modifikované agarové diftizni metody.
Pfi jejim vyuziti antibakteridlni latka difunduje do okoli jamky v agaru, do
které byla nanesena, a negativné ovlivituje rist a mnozeni bakterii (Urbagkova,
1998; Washington, 2012). V okoli jamky jsou potom viditelné inhibi¢ni z6ny,
které mohou byt zadky snadno vyhodnoceny. Experiment poskytuje spolehlivé
vysledky a diky své jednoduchosti si pomalu nachazi cestu do $kolnich labo-
ratoi{ v riznych variantach, stejné jako pokusy zaloZené na vyuziti diskové
diftzni metody a rtiznych metod kultivaénich (viz Course, 1999; Kadlecova &
Pavlasova, 2016; Pavlasova, 2014, 2016; Wagner & Stewart, 2000).

celého experimentu, je vhodné zvolit jednorazové plastové pomticky, které
se po vyuziti vyhodi. Plastové pomticky jsou zaroveii levné a dobie dostupné
v béZnych laboratornich potrebach. Agar je nutné predem pripravit podle
navodu uvedeného vyrobcem na obalu p#ipravku.

Pottebné pomiicky a chemikalie jsou: Petriho misky s masopeptonovym
agarem, Petriho misky s Miiller-Hintonovym agarem, vatové ty¢inky, lihovy
fix, plastové mikrobiologické kli¢ky, plastové zkumavky, plastova bréka balena
v papiru, kapatko, hokejka, voda, dezinfekéni prostiedky piinesené zaky

Postup

Béhem prvniho laboratorniho cviéeni si Zaci kontaminuji masopeptonovy
agar v Petriho misce. Agar lze kontaminovat otisky prstti nebo jinych ¢asti ruky
nebo stéry z okolnich predmeétt (pi. kliky, lavice, Zidle, podlaha). V piipadé
stért z okolnich ptedméti je vhodné namocit vatovou ty¢inky do destilované
vody a poté settit povrch mikroorganismt z pozadovaného pfedmétu. Nasledné
pak ty¢inkou kontaminovat agarové médium. Tato média jsou poté uloZena na
suché a tmavé misto dnem vzhtiiru a nechévaji se tyden za laboratorni teploty
inkubovat. Toto cvi¢enf je méné ¢asove narocné, a tak je zde prostor jesté na
dalsi aktivity (napt. mikroskopovani), které se mohou tykat tématu buné¢né
biologie.

V ramci druhého laboratorniho cviéeni si zaci ovéri pritomnost mikro-
organismu. Bakterie jsou jiZ viditelné pouhym okem. Z4ci mohou dokonce
pozorovat i rozdily v bakteridlnich koloniich jako je barva, povrch, velikosti
kolonii a dali (viz Obr. 1). Béhem téhoZ cviteni je nutné bakterialni kolonie
preockovat na &isty masopeptonovy agar a vypéstovat tak ¢isté bakterialni
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kultury. Preotkovani bakterii se provadi pomoci mikrobiologické kli¢ky. Tou
se odebere bakteridlni kolonie a rozette se na ¢isté agarové médium. To se
opét vlozi do krabice dnem vzhtru a nechd se tyden inkubovat za pokojové
teploty.

plisen

Obr. 1 Mikroorganismy ze stéru z prstti ruky. Zdroj: autorka.

Na tietim laboratornim cvic¢eni zabere pokus nejvice ¢asu. Ukolem cviteni
je provést antibakterialni test agarovou diftizni metodou. Nejprve se opét
kontaminuje ¢isté agarové médium, tentokréat je potteba pouzit Miiller-Hinto-
nové agar. Na pteockovanych Petriho miskadch mohou zaci vidét ¢isté kultury
bakterialnich kolonii, které dosahuji vét$ich rozmért nez piedchozi tyden
(viz Obr. 2). Aby doglo k rovnomeérné kontaminaci agarového média, je nutné
kolonii nejprve setfit mikrobiologickou kli¢kou, rozmichat ve vodé ve zku-
mavce a rovnomerné rozlit na povrch agaru. Suspenzi je vhodné jesté rozettit
mikrobiologickou kli¢kou. Jakmile se suspenze vsadkne do agaru, vytvoiime
pomoci bréka kolem po obvodu misky 3 otvory vzdy zhruba 1-2 cm od okraje
(agar se z nich vyjme). Je nutné pouzit ¢ista bréka. Vhodna jsou jednotlivé
balen4 (k dostani v kazdém fastfoodu), ktera je zadouci vybalit z papirového
obalu tak, aby byla odkryta co nejmensi ¢ast bréka, ale zaroven aby se papirovy
obal nedotykal agaru. Poté se do jednotlivych otvort za pomoci kapatka kapne
vzdy jedna kapka dezinfekce, které si Zaci pfinesli z domova. Agarova média
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se opét nechaji tyden inkubovat do dal$iho praktika (tentokrat neobraci se
dnem vzhutru) (Votava, 2010).

V ramci étvrtého laboratorniho cviéeni dochazi ke zhodnoceni vysledkii
antibakterialniho u¢inku. Z4ci dle velikosti inhibi¢nich zén mohou porovna-
vat miru antibakteridlnfho Géinku. Inhibi¢ni zény jsou vzdy patrné pouhym
okem - kolem otvoru nerostou Zadné bakterie a agar je zde ¢&iry. Priklad je
uvedeny na Obr. 3. Jako kontroly je vhodné do nékterého otvoru nakapat des-
tilovanou vodu - zde se totiZ Zddnd inhibi¢ni zéna nevytvoii.

Doporuceni

V ramci celého experimentu si Zaci sami dokazi v§udyptitomnost mikroorga-
nismi. Mikrobialni kolonie na agarovych médiich jsou patrné pouhym okem.
Z4ci dokonce mohou vidét pestrost mikrobi4lnich kolonif - maji odlinou barvu,
tvar, povrch a dal$i. Kromé bakteridlnich kolonii mohou na agarovych médiich
téZ vyruast plisné a kvasinky. Plisné maji zpravidla vldknity povrch a kvasinky
tvoii velké kulaté kolonie.

Béhem prace s bakteriemi je nutné dodrZzovat co nejvétsi ¢istotu, Petriho
misky otevirat co nejméné a plastové pomticky pouZivat jednorazové, aby
nedoslo k nechténé kontaminaci. Kromé dezinfekci na rany je samoziejmé
moZné pouZit i dal$i v domdacnosti béZné pouzivané antibakterialni p#ipravky,
jako jsou zubni pasty, ustni vody, ¢istici prosttedky a dalsi.

Celé laboratorni cvi¢eni by mélo byt zakon¢eno protokolem, kde maji Zaci
zaznamenano, ¢im agar kontaminovali, vlastnosti vypéstované bakterialni
kolonie, druh antibakterialni latky, kterou pouZili a pfibliZnou velikost inhibi¢ni
zony, kterd se vytvotila kolem otvoru. Dno Petriho misky je moZné ¢arami liho-
vym fixem rozdélit na nékolik vyseéi a agar tak kontaminovat vicero riaznymi
stéry. Pro jednoduchost vak postaci jeden druh stéru.

Cely experiment byl otestovan v biologické skolni laboratofi na Pedagogické
fakulté Univerzity Karlovy a nyni je zaiazen jako bé&zné soucast kurzu Mikro-
biologie. Experiment je velmi efektni a Zaci si tak mohou p#iblizit jak bézné
neviditelné mikroorganismy, tak jejich ni¢eni antibakteridlnimi prostiedky,
které si sami ptinesli.
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Obr. 2 Pieotkované bakterialni kolonie (¢isté kultury). Zdroj: autorka.

inhibiéni zéna

Obr. 3 Inhibiéni zény kolem jamek se tfemi riznymi dezinfekénimi prostiedky.
Zdroj: autorka.
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Projektové vyucovani
v environmentalni vychove

Project-based Learning in Environmental
Education

SVECOVA Libuse

Abstract

The aim of this article is to present the proposal of project-based learning with
environmental themes. The selected theme is Ice Melting in the Arctic Ocean.
One of the components of environmental education is environmental physics.
The term of environmental physics has not been established in the Framework
Educational Programme for Basic Education and in the Framework Educational
Programme for Grammar Schools. Environmental physics is a fast-developing
field of physics and that is why the theme of Ice Melting in the Arctic Ocean
is approached from the point of view Physics.

Key words
Climate change, environmental physics, ice melting, project-based learning.

Uvod

Klimatické zmény, které v sou¢asné dobé pozorujeme na planeté, nas varuji
pfed moZznymi dopady, pokud nedojde ke zménam v naem mysleni i posto-
jich. Klimatickymi zménami se zabyva fada védct (napi. Dawson a kol., 2011;
Parmesan & Yohe, 2003). V&tSina statt si hrozbu uvédomuje a zafadily environ-
mentalni vychovu do svych kurikul. Hledaji se moZnosti, jak zaélenit environ-
mentalni fyziku do vyuky fyziky jako soucast environmentalniho vzdeélavani
(Lepil a kol., 2009; Svecov4, 2015, 2016a).

Prikladem klimatickych zmén je tdni ledu v Severnim ledovém ocednu. Tani
ledu v Arktidé nesouvisi pouze se zvy$ujici se priimérnou teplotou na Zemi,
ale i s mnoha dal$imi fyzikalnimi déji. Uvadime ptiklad. Tani ledu je fazovy
prechod prvniho druhu. Led v Severnim ledovém ocednu je zmrzla sland voda
z oceanu, ktery zacéne tat pii teploté —1,8 °C, na rozdil od ledu ze sladkovodni
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vody, ktery taje pti teploté O °C. Probihaji rlizna métreni zabyvajici se salinitou
a teplotou v Severnim ledovém oceanu napt. (Steele a kol., 2001). Od roku 1979
probihé systematické méteni rozlohy ledu v Arktidé. ProtoZe se jedna o aktualni
informace, které prebiraji média, byl vytvoren ndvrh projektového vyucovani
s tématem Tani ledu v Severnim ledovém oceanu.

Projekt - Tani Ledu V Severnim ledovém oceanu

Definice projektového vyucovani je napt. uvedena v publikaci Prince & Felder
(20086, s. 130). Co l1ze povazovat za projektové vyutovani se podrobné zabyva
napt. Rusek & Dlabola (2013). Projekt Tdni ledu v Severnim ledovém ocednu je
navrzen jako kratkodoby projekt pro sttedni $koly v Ceské republice. Dopo-
ruéujeme projekt zaradit do vyuky pfedmétu fyzika po probrani tematického
celku Zmény skupenstvi ldtek (Svecova, 2016b). Béhem vyuky tematického celku
Zmény skupenstof ldtek budou realizovany nasledujici experimenty: regelace
ledu, var za sniZzeného tlaku, chladici smés ledu a soli. Experimenty lze zatadit
jako souéast prvni vyucovaci hodiny béhem pripravné f4ze projektu. Dale bude
vysvétlen fazovy diagram vody. Téma Zmény skupenstui ldtek se vét$inou probira
na konci 2. roéniku, proto je mozné téma zopakovat na za¢atku $kolnfho roku
a ¢tvrtou vyucovaci hodinu realizovat projektovou vyuku. Podle nageho nazoru
je vhodnéjsi zaradit projektovou vyuku na zac¢atek skolniho roku také proto,
Ze na konci léta je rozloha ledu v Severnim ledovém ocednu nejmensi.

Faze a ¢asové rozvrzeni projektu
. Pripravna faze - 1. vyuc¢ovaci hodina
. Realizaéni faze - 2. az 3. vyucovaci hodina
. Hodnotici faze - 4. az 5. vyuc¢ovaci hodina
. Pripravna faze projektu

W N

V ramci ptipravné faze v prvni vyucovaci hodiné ucitel seznadmi zaky s tématem
projektu Tdni ledu v Severnim ledovém ocednu. Zéci spolu s uéitelem navrhnou
témata, kterd se vztahuji k danému projektu. Dale dojde k rozdéleni zaka do
skupin. Zaci budou seznameni s formou hodnoceni.

Uvadime piedpokladanou ,interakci“ mezi u¢itelem a zaky béhem 1. vyu-
¢ovaci hodiny. U¢itel: V médiich se objevuji zpravy, Ze se zmensuje rozloha
ledu v Severnim ledovém oceénu, proto se v nasledujicich 3 tydnech budeme
tématem bliZe zabyvat. Komentaf: Ucitel napiSe téma na tabuli Tani ledu
v Severnim ledovém ocednu.
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Utitel: ProtoZe jsme v hodiné fyziky, nejprve bychom méli ovétit, zda jsou infor-
mace v médiich pravdivé. Komentai: Napi$e na tabuli rozloha ledu v Severnim
ledovém oceanu.

Utitel: Vyhledejte informace na internetu. Komentéat: Zaci maji ptipraveny
notebooky nebo tablety, k vyhledavani informaci maji Zaci cca 5 minut. Jakmile
néktery z4k nalezne vhodné stranky, promitne je na dataprojektor. Je vhodné,
aby Zaci vyhledali vice zdrojti, protoZze mohou diskutovat o ,vérohodnosti*
a grafickém zpracovani dat. Doporu¢ujeme vybirat webové stranky mezina-
rodné uznavanych organizaci. Zaci ve spolupréci s u¢itelem porovnaji zjisténa
data a dospéji k zavéru, zda jsou informace pravdivé.

Utitel: Co ovlivriuje tdni ledu v Severnim ledovém ocednu? Komentai: Nazory
budou Zaci psat na tabuli. Potom uéitel poloZi druhou otazku.

Utitel: Jaké diisledky pro Zivot na Zemi miiZe mit roztdti ledu v Severnim ledovém

ocednu? Komentai: Odpovédi budou Z&ci opét psat na tabuli, timto zptisobem

budou navrZena dil¢i témata projektu. Pfedpokladana témata:

- Tani ledu v Severnim ledovém oceanu a zvy$ujici se primérnd teplota na
Zemi.

- Salinita a tani ledu v Severnim ledovém oceanu.

- Téaniledu v Severnim ledovém oceédnu a Zivotni podminky zivo¢ichti v dané
oblasti.

- Tani ledu v Severnim ledovém oceanu a mozné zvySeni hladiny
v ocednech.

- Ténf ledu v Severnim ledovém ocednu a mozné zmény cirkulace motskych
proudt.

Jednotliva navrzena témata budou Zaci zpracovavat ve skupinach, kazda sku-
pina jedno téma. Uvadime jedno z moznych rozdéleni Zakt do skupin a to tak,
Ze zaci vytvori heterogenni skupiny zcela ndhodné losovanim témat. Navrzena
témata budou napséna na papircich a vloZena do krabice nebo klobouku. Kazdy
74k si vylosuje jedno téma, na kterém bude spolupracovat s ostatnimi zaky.

Utitel: Hodnoceni projektu prob&hne ve 4. a 5. vyucujici hodiné. Prezentace
témat skupinami zak® budou trvat priblizné 10 minut. Dale vytvori kazda sku-
pina poster. Postery budou vystaveny v prostorach $koly, aby je mohli hodnotit
ostatni Zaci a uditelé skoly.
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Realizaé¢ni faze projektu

Realizaéni faze projektu bude probihat 2. a 3. vyudujici hodinu. Doma Z4ci vyhle-
daji informace a literaturu k jednotlivym témattim. Ve vyuce probéhne diskuze
o odborné strance zdrojt, dale je vhodné se ujistit, Ze Zaci rozumi ziskanym
informacim. Z4ci ve skupinkach vytvori seznam pojmt, které s jejich tématem
souvisi a vytvori zdkladni osnovu. V ptipadé, Ze budou chtit realizovat néjaky
experiment, dohodnou se s u¢itelem na pomtckach, které ma ucitel ptipravit.
Béhem této faze vytvori kazda skupina 1 prezentaci a 1 poster.

Hodnotici faze projektu

Hodnotici faze projektu probéhne 4. a 5. vyuéovaci hodinu. Hodnotici faze
projektu bude rozdélena do tiech ¢asti. V prvni ¢asti budou Zaci hodnotit pre-
zentace svych spoluzaki, pozn. pouze #4ci stejné tiidy. Zaci budou moci udélit
1 aZ 5 bodt kazdému vystoupeni. Po kazdém vystoupeni by mélo probéhnout
pozitivni a objektivni hodnoceni.

Ve druhé &asti hodnoceni budou postery hodnotit Zaci a ucitelé celé skoly.
Postery budou vystaveny v prostorach $koly. U posterti budou dvé krabice, jedna
bude ur¢ena pro ucitele a druhd pro Zaky. Budou vytvotreny hlasovaci listky
pro zaky a utitele. Vitéz bude vyhl4d8en ve Skolnim rozhlase. VSechny postery
budou i po ukonéeni projektu vystaveny v prostorach u¢ebny fyziky. Ve tieti
¢asti uditel i Zaci provedou celkové hodnoceni projektu.

Zaver

V ¢lanku jsou uvedeny diivody, pro¢ zatadit klimatické zmény do vyuky z pohle-
du environmentalni fyziky. Byl vytvoien navrh problémového projektu Tdn{
ledu v Severnim ledovém ocednu. V priubéhu fe$eni projektu se Zaci sezndmi
s informacemi, které poskytuji k dané problematice odborné organizace. Dale

posili své dovednosti ve vyvozovani zavérti na zdkladé ziskanych informaci
a jejich prezentovani ostatnim zaktm.
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Voda je zivot
Water is Life

PRUCHOVA Véra, RUSEK Martin

Abstract

We need water every day, we sometimes take it forgranted without realizing
its importance for the life on the Earth. Because of these reasons, water beca-
me the main topic of the project Water is Life, that is being applied in the 8th
grade of a primary school where pupils have achieved sufficient knowledge
of this issue. The aim of the project is to enrich pupils’ knowledge and skills
concerning water in various subjects.

Key words
Project-based education, water, projektivita, 3A.

Uvod

S vodou se setkdvame kazdy den, bereme ji jako samoziejmost, aniz si mnohdy
uvédomujeme jeji vyznam pro Zivot na Zemi. Je nezbytna pro lidi, neobejdou
se bez ni Zivo¢ichové ani rostliny. I proto je voda oblibenym tématem projek-
td. ,Voda je zivot“ je zatazen do 8. ro¢niku zakladni skoly, kde jiZ Zaci maji
dostatetné znalosti z této problematiky. Cilem projektu je rozsitovani znalosti
a dovednosti zakt tykajici se vody v riznych pfedmétech - ptirodopis, chemie,
fyzika, zemépis, a dilezitosti jejich integrace do jednoho projektu. Zaroveti je
podpoieno environmentalni citéni zaka a prohloubenti jejich vztahu k ptirodé.
Ten by mél zdkam dat uceleny pohled na vodu, které je provazi kazdodennim
Zivotem. Zaci pomoci projektu zji$tuji, jak se pitna voda dostava do jejich
domovt, kam poté odtéka a jakymi procesy ¢isténi na své cesté musi projit.
Zaroven si uvédomi, jak spravné s vodou hospodatit, jaka je jeji cena a jak
dulezita je voda pro Zivot.

Tento ptispévek ptedstavuje kritickou analyzu projektu v podobé realizované
na Zakladni $kole v Chrudimi jiz sedmym rokem. Jde o text zameéteny na proble-
matiku projektovosti projekti (Rusek & Becker, 2011), piedevsim dodrzovani
zdkladnich kritérii projektové vyuky (srov. Rusek, 2016). Jeho cilem je poukéazat
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na problematicka mista a navrhnout alterace (Rusek, 2016; Rusek a kol., 2016).
S ohledem na snahu udrZet text strué¢ny jsou jednotlivé pasaZe popisu projektu
v ptivodni podobé opatieny pozndmkami s podloZenymi alteracemi.

Predstaveni projektu

Projekt Voda je Zivot je zarazen do 8. ro¢niku. Téma Voda je feSeno projekto-
vou vyukou v bloku vzdy ve spolupraci vyucujicich riznych predméti. Sklada
se z dlouhodobého méteni (méfeni mési¢niho thrnu srazek, spotieby vody
v domdcnosti a dodrzovani pitného rezimu) a projektovych dnu. Pro realizaci
$kola kazdoro¢né vyéleni dva dny, v jejichZ ramci se dny konaji. Souéasti prv-
niho dne jsou exkurze. Druhy projektovy den je zaméten na laboratorni prace
z chemie, fyziky, ptirodopisu a zemépisu a také zaci zpracuji veskeré ziskané
informace do pracovnich listd, které slouZi jako vystup projektu (viz Obr. 1).

3. skupina 2. skupina
1. srazky 1. spotfeba vody v doméacnosti
2. a) mineralni vody 2. a)filtrace
b) m&rna tepelna kapacita b) objem kapky
c) lazeniska mésta, kolobéh vody c) vodstvo a zasoby vody v Evropé

3. lazafiska mésta, Gginky a vznik 3. princip vodniho kola, vodni elektrarny,
Inich vod kolob&h vody v tvrdost vody,

) | chemicke a iyzické viasinosii vody

] —
Domienost
m -
Cisticka odpadnich vod
X i prace z pfi
. - pozorovani vodnich bezobratlych

zivodichu pod mikroskopem

Piehrads

1. skupina
1. pitny rezim
2. a) mékka a tvrda voda

b) hustota vody Vysvétlivky:

c) prehradni nadrze, 1. dlouhodobé méfenti
reky CR 2. laboratorni prace
3.biologicka funkce vody, a) chemie
déleni vod b) fyzika
4. voda v lidskem téle c) zemépis

3. zjisténé odborné informace

Obr. 1 Souhrnny popis ¢innosti p#i feSeni projektu.
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JiZ v samotném zadani tématu je moZno sledovat poru$eni myslenky projek-
tové vyuky - projekt je iniciovan uciteli, nevychdzi od z4kd a neni tedy jejich
podnikem (viz Bilek a kol., 2015). Tento postup lze pozorovat i v dalich piipa-
dech (napf. Rusek, 2016), kdy jsou z ¢asovych dtvodt projekty organizovany
,shora®“.

Realizace projektu

Projekt je koncipovan jako stiednédoby. Dle zku$enosti s jeho realizaci na ném
Zaci pracuji jeden mésic.

1. Pripravna faze

V uvodni hodiné chemie (fyziky, pfirodopisu nebo zemépisu - zalezi na dohodé
s vyucujicimi) jsou Zaci uvedeni do problematiky, vhodné motivovani a Zakim
jsou nastinény cile a rdmcové vystupy projektu, jeho pribéh, vyznam a hod-
noceni (srov. Rusek & Becker, 2011). Zaci jsou rozdéleni do t¥i pracovnich
tymu (skupin) dle celkového poétu zaku ve t#idé. Pro tento tcel muze uditel
vyuzit mnoho metod, ale je vhodné vyuzit rozdéleni zakt u¢itelem na zakladé
vykonnosti, zdjmu 24k, a také zdravotnich dispozic. (V minulosti se rozdéleni
do skupin dle vlastniho vybéru z4kt neosvédeilo.) Kazda skupina si zvoli koor-
dinatora, ktery bude dohliZet a shromazdovat ikoly nutné k samotné realizaci
projektu. Komunikace mezi jim a ugitelem, ktery ¢innost zaka pouze facilituje,
je efektivnéjsi nez kdyz ucitel sleduje praci celé skupiny.

Nasleduje prehled aktivit, které si Zaci mohou zvolit pro vlastni praci na
projektu. Jedna se opét o osveédeené ¢innosti. Je vdak moznost jakkoli ¢innost
ménit podle preferenci zaki.

1. skupina - zaznamenava udaje o mnozZstvi srazek. Srazkomér je umistén
na zahradé $koly a kazda skupina vzdy rdno odecte hodnoty a zapisSe je do
zaznamového archu. Je dtileZité, aby jedna ze skupin ptevzala zodpovédnost
nad vyslednou analyzou dat.

2. skupina - ZAci této skupiny budou po dobu jednoho mésice zaznamenavat
udaje o spotiebé vody ve své domacnosti a to jednou za tyden.

3. skupina - Z4ci patfici do této skupiny zaznamenéavaji svij ptijem tekutin
kazdy den po dobu jednoho mésice.

Ptridélenim ¢innosti Zdktim dochazi k poruseni kritérif projektové vyuky (Barron
& Darling-Hammond, 2008) - ¢innosti nevychazeji od Zakt. Ti jsou pak pouhymi
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resiteli ucitelem pripraveného zadani. Autoti projektu sice miti na konkrétni
¢innosti a aktualizaci uéebniho obsahu tématem ze Zivota, ovéem v koneéném
dtsledku dochazi k prekryvu mnoha ¢innosti. Navrhovanou alteraci je nejpr-
ve Zzaky pri spoleéném brainstormingu na téma voda navést k predepsanym
vyzkumnym ¢innostem (je zde moznost, Ze se objevi dalsi). Dalsim krokem
je pak ptrevedeni sbéru dat na vSechny Zaky s uréenim jedné skupiny, ktera
v zavéru provede vyhodnoceni dat. Tim Z4ci ziskaji komplexnéjsi piehled o sle-
dovanych hodnotach, statistika bude zaloZena na vét$§im objemu dat a zabér
projektu do Zivota rodin zaki.

V této pripravné fazi zaroven vSechny skupiny shromazduji a vyhledavaji
informace z odborné literatury a internetu potiebné pro druhou fazi projek-
tu - realizaéni.

2. Realizac¢ni faze

Casova dotace: 2 dny

Prvni den Z4ci 8. ro¢niku ve t¥ech skupinach absolvuji jednu ze tii exkurzi
(Cistirna odpadnich vod Chrudim, Upravna pitné vody Monako, P¥ehradni
nadrz Prac¢ov nebo Sed), viz Obr. 2 a 3. Je vhodné, aby se skupina zpracovavajici
spottebu vody ucastnila navstévy ¢istirny, skupina zpracovavajici pitny rezim
navstévy tpravy pitné vody. Zaci vyslechnou odborny vyklad a jejich tikolem je
zjistovat a zaznamendvat informace (napt. t¢el stavby, rok vystavby, pramérny
objem upravené vody, chemické 1atky pouzivané k dpravé vody, zdroj vody pro
Upravnu, pocet obyvatel a obci zdsobovanych pitnou vodou z tpravny, které
dalsi den zpracuji do pracovnich listt.

Alteraci pro tuto aktivitu je pfedem ptipraveny seznam informaci, které zaci
pti exkurzi zjisti. S ohledem na organizaci nelze ptedpokladat, Ze zaci exkurzi
navrhnou a zrealizuji sami. Aktivita zde spoc¢iva vice na uditeli. V koneéném
dtsledku ale ¢innost zakti presahuje béZnou navstévu daného mista.

Dal$im tikolem je odbér vzorku pitné, odpadni a povrchové vody a skupina,
ktera navstivi ptehradni nadrz, bude odebirat vzorky vody s vodnimi Zivo¢i-
chy. Casova dotace exkurze je $est vyudovacich hodin a probiha v okoli mésta
Chrudim.

Druhy den probéhnou v budové $koly praktické laboratorni prace z fyziky,
chemie a ptirodopisu (Obr. 4, 5). Z4ci budou zkoumat nap#. druhy vodnich Zivo-
¢ichd, bod varu, hustotu, povrchové napéti, pH, budou provadét elektrolyzu,
filtraci vzorku, odpatovani, zakreslovat do map, vyhledavat statistické udaje
o odpadni a pitné vodé, vyhodnocovat dlouhodoba mieni a zpracovavat infor-
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mace z exkurzi. VeSkeré udaje zaznamenavaji jednotlivé skupiny do ptedem
vytisténych pracovnich listt. Casova dotace je pét vyucovacich hodin.

Obr. 2 Lov bezobratlych Zivogicht.  Obr. 3 Cistirna odpadnich vod.

S ohledem na ptedepsané aktivity nelze predpokladat, Ze zjistovani jednotlivych
parametrti bude vychdazet ze Zadk samotnych. V idealnim ptipadé by méli byt
ucitelem motivovani zjistit, jaké charakteristiky se v pfipadé ¢isticky nebo
Upravny pitné vody sleduji, jaké procesy probihaji. Realistickym tikolem zakt
pak miiZe byt nékteré tyto procesy vyzkouset v odborné uéebné, piipadné
modelovat tak, aby ostatnim spoluzdkiim zp#istupnili dany proces.

Obr. 4 Laboratorni prace z chemie. Obr. 5 Laboratorni prace z pfirodopisu.

3. Hodnotici faze

Casova dotace: 2 vyuéovaci hodiny
V zavéreénych hodinach projektu kazda skupina ostatnim zaktm piedstavi
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vysledky své prace. Svj vyklad provazi napiiklad fotografiemi ziskanymi na
navstivenych mistech nebo ndhledy laboratornich praci a pracovnich listt,
idedlné i demonstraci experimentt. Nedilnou souéasti jsou i vysledky vlastni-
ho zkoumani zakt. Kazda skupina vyhodnoti vysledky a provede srovnani se
znamymi tidaji o spottebé vody, ptijmu tekutin i srazkach. Z4ci si tak postupné
vytvari uceleny pohled na vodu a jeji kolobé&h. Vystupem projektu je kniha,
obsahujici vyplnéné pracovni listy a vypracované laboratorni ulohy, ktera
ukazuje propojeni informaci ziskanych béhem dnt celého projektu. Jednot-
livé vyudovaci ptredméty tak davaji zdktim vystup ve formé jedné tematicky
zamétené knihy, ktera tvori smysluplny celek. MoZznym rozsitenim je zaky
zpracované video mapujici projekt.

Hodnoceni projektu provadi tym udéiteld, kteti hodnoti praci pribézné
a zaméfuji se jak na jednotlivé skupiny, tak na jednotlivce. V§imaji si spolu-
préce a zapojeni jednotlivych ¢lent ve skupinég, urovné ptipravy na projektové
dny, spravnosti a odbornosti informaci, prace pti laboratornich cvi¢enich,
zpracovani vysledkti dlouhodobych méteni, irovné prezentace a zptisobu
predstavovani svych vysledkti prace na spole¢né konferenci. Kazdy z ugitelt
znamkuje jednotlivé ¢asti, a z nich vytvoti celkové hodnoceni projektu. Vzdy
po prezentaci projektu jednotlivych skupin maji Zaci prostor k slovnimu hod-
noceni a vyjadreni se k vystupu skupiny. Po odprezentovani vSech projekti
ucitelé sami zvoli, ktera tfida a i skupina byla nejlepsi.

Zaver
Dle zkus$enosti s realizaci byli Zadci mimotradné zaujati exkurzemi, pozorova-
nim a lovem Zivoé¢ichu. Déle je bavily laboratorni prace a tvorba prezentaci
pro ostatni spoluzaky. Naopak p#i dlouhodobém méteni se tézko dokazali
sousttedit na pravidelné kazdodenni odeé¢itani vysledku. K velkym vyhodam
projektu pattily nulové naklady na exkurze, jelikoZ cile exkurzi byly vzdy
v blizkém okoli Chrudimi.

Prace 78kl - jednotlivé knihy - byly uvetejnény na webovych strankach
$koly. S vysledky byli sezndmeni i ostatni Zaci a pedagogové prostiednictvim
nastének a prezentace nejlepsich praci.
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Terénni pruzkum okoli Skoly
formou prirodovédného projektu

Field Research in School's Surroundings
as a Natural Scientific Project

HAJKOVA Jana

Abstract

This article deals with a threedays project realized on a secondary school,
the project is focused on exploration of a creek. Pupils occupy themselves
with varied natural scientific field research and laboratory work and in the
end they create an interdisciplinary anthology about the creek. The coarse of
this project, its benefits and several obstacles that have to be overcome are
discussed in this article.

Key words
Field research, project-based education, local region, anthology.

Uvod

Projektové vyuc¢ovani s sebou prindsi mnoho pozitiv, jedno z téch stéZejnich
tkvi v propojeni 8koly s redlnym Zivotem kolem ni. V projektech totiZ zaci dosta-
vaji prilezitost fesit autentické problémy vychazejici ze ,skute¢ného” Zivota
(Blumenfeld a kol., 1991; Lindner, 2014). Efektivita projektového vyutovani
je podminéna vyraznym zapojenim Zakid do procesu uéeni (Rusek & Becker,
2011). Projektové vyucovani podporuje interakci mezi z4ky a jejich kooperaci
(Lee & Lim, 2012), prohlubuje interdisciplinaritu vyuky, rozviji komunikaéni
dovednosti, tymova prace na projektu také posiluje zodpovédnost zaki za
odvedenou préaci a prispivé k jejich sebereflexi (Svecov4, 2012). Také vzajemné
hodnoceni zakt je dtilezitou soudasti projektd spoc¢ivajicich na tymové spolu-
praci (Lee & Lim, 2012). Navic projekt sdm o sobé& ptisobi na zaky motivaéné
(Kalhous & Obst, 2001).

Svoji povahou je projektova vyuka blizka i badatelsky orientovanému vyu-
¢ovani, v projektech je oproti nému navic akcentovano zvefejnéni vystupu
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(Patton, 2012). Podobnost miizeme vidét i s problémovym vyutovanim, jehoz
ptinos spoc¢ivd mj. v tom, Ze se pti feSeni problému uéi nejen samotny obsah,
ale také strategie fe$eni (Hmelo-Silver, 2004).

Kromeé vyse uvedenych vyhod miize projektové vyucovani prinést také
prileZitost k lep$imu poznani mistniho regionu (Kiithnlova, 1998). Pravé na
tento aspekt cili projekt, jehoZ pribéh, ptinos a slabiny popisuje predkladany
prispévek. Projekt je koncipovan jako kratkodoby (t#idenni). Od roku 2010 se
ho kazdoroéné ddéastni zaci 3. roéniku prirodovédné zamétreného étytletého
gymnazia v Praze.

Podstata, cile a pribeéh projektu

Jednim z hlavnich zamért projektu bylo zvysit povédomi Zakt o okoli $koly
a poskytnout jim piilezitost vyzkouset si pfirodovédeckou praci v terénu. Jako
jednotici téma byl zvolen potok, ktery tvoii pomyslnou osu mistniho regionu
a jehoZ jméno nese $kola ve svém néazvu. Zaci byli v kazdé t¥idé rozdéleni do 3
az 4 ¢lennych skupin a zvolili si obor, v rdmci néhoZ provadéli zevrubny vyzkum
potoka a jeho okoli. Jednalo se o zoologii, botaniku, hydrobiologii, geografii,
chemii nebo fyziku. Vysledkem prace kazdé skupiny byl odborny ¢lanek. Jedna
skupina zakt z kazdé t¥idy plnila roli fotodokumentaristd, tj. zaznamenéavala
pribéh prace ostatnich skupin a béhem posledniho dne sestavovala ptispévky
do uceleného sborniku.

V ptipravné fazi projektu byly vyie$eny nezbytné organizactni tikony (vysvét-
leni podstaty projektu zakam, jejich rozdéleni do skupin, zajisténi nezbytnych
pomticek, instruktaz zucastnénych uditeli...). Béhem realizaéni faze projektu
se Zaci vénovali naptiklad mapovani bieht potoka, chemické analyze vody,
soupisu druhti vodnich bezobratlych, pozorovani ptactva, mikroskopovani
planktonnich fas ¢i métreni pratoku potoka. Hodnotici faze spoéivala v obo-
dovani jednotlivych ptispévka utiteli a vyhlaseni nejlepsiho sborniku, jehoz
tvlrci obdrzeli sladkou odménu. Poté nésledovala Zakovska evaluace projektu
v podobé dotaznikového Setieni.

Projekt byl kolektivnim vytvorem vyucujicich, kteti v jeho prabéhu plnili
ponejvic roli poradct. Nej¢astéji poméhali s uréovanim nalezenych organismt
a s obsluhou piistroji. V ptipadé potfeby nabizeli zdktim inspiraci pro stanoveni
vlastnich vyzkumnych tkoli. Projekt se osvéd¢ilo zaradit do 3. ro¢niku, kdy jiz
z&ci maji dostatek teoretickych znalosti, praktickych dovednosti z laboratori
a z terénniho kurzu a nékteti i zkugenost s vyzkumem v ramci SOC. Projekt byl
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realizovan vzdy v prvnim tydnu v zat{, kdy je chod $koly ptizptisoben projektové
vyuce probihajici ve v8ech roénicich.

Podle Ramcového vzdélavaciho programu pro gymnazia (dale RVP G, 2007)
spada projekt do vzdélavaci oblasti Clovék a ptiroda, ve které je kladen diiraz
na hledani a poznavani ptirodnich zdkonitosti, osvojeni vybranych empiric-
kych metod, ocenéni vyznamu objektivniho poznani a zodpovédného ptistupu
k vyhodnocovani vysledkid. Popsany projekt napliiuje mj. nasledujici kli¢ové
kompetence stanovené v RVP G (2007): dovednost formulovat problém, provadét
pozorovani, méteni ¢i experimenty a zpracovavat a interpretovat data.

Hodnoceni projektu - metodika

Vystupy projektu (tj. zdkovské piisp&vky urtité odbornosti) hodnotil vZdy dozo-
rujici ucitel. V roce 2016 se projektu zuc¢astnily tfi tFidy, tj. $lo o t¥i pfispévky na
kazdou odbornost. Hodnotila se jak vécna spravnost, tak napaditost vlastniho
vyzkumu a kvalita zpracovani prispévku. Mezi trojici ptispévk stejné odbor-
nosti bylo vzdy rozdéleno 6 bodd, idealné 3 body nejlep$imu ptispévku, 2 body
primérnému, 1 bod nejhor$imu. Zvitézil sbornik s nejvy$$im poétem boda.

Hodnoceni projektu zaky vychazelo z dotaznikového Setieni realizovaného
na podzim roku 2016. Z4ci obdrzeli dotaznik s 11 uzavienymi otdzkami, na
néz volili odpovéd ano, spi$e ano, spise ne nebo ne. V dotazniku se navic méli
vyjadrit k tomu, jak se jim pracovalo na vlastnim vyzkumu. Na zavér dotazniku
hodnotili projekt celkovou znamkou (1 vyborné, 5 nedostate¢ng). Vysledky
dotaznikového $etteni jsou shrnuty nize, pomoci SWOT analyzy byly rozttidény
a doplnény komentatem zucastnénych uciteldt a navrhy na vylepseni p#istiho
ro¢niku projektu.

Vysledky hodnoceni a jejich diskuse

Hodnoceni vysledki projektu uciteli

Rozdily v kvalité celych sborniki byly mensi nez rozdily v kvalité jednotli-
vych prispévkil. Prispévky se od sebe lisily spi8e preciznosti zpracovani, nez
obsahem. Mezi ¢asté nedostatky patiily formalni chyby v ptedepsané podobé
sborniku a nedotazené zavéry z pozorovani. Napady na vlastni vyzkum byly
dosti podobné, vychazely z moZnosti $kolnfho vybaveni a z dosavadnich zku-
$enosti zakd.
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Podle Brdi¢ky (2011) mtizeme vzajemné dopliiovani nékolika 74kt pti préaci
na stejném ukolu pokladat za tzv. kolaboraci, u niz je obtizné hodnotit pfinos
jednotlivce. Kolaborace se uplatnila v rdmci jednotlivych odbornych skupin,
jejichz ¢lenové s ohledem na zminéné obtiZe nijak hodnoceni nebyli. Praci
jednotlivych odbornych tymi z téZe t¥idy mtizeme v souladu s uvedenou studif
chapat jako kooperaci, pfi niz méa kazdy tym nenahraditelnou roli, a tedy i zod-
povédnost za svij dil prace, za coz mtiZze byt hodnocen. O to se opiralo hodno-
ceni vyslednych sbornikti uéiteli. V popsané podobé projekt nijak nepracoval
se sebereflexi zakt, potencial projektového vyu¢ovani k rozvoji sebehodnoceni
tak zfistal nevyuzit. (Svecova, 2012).

Hodnoceni projektu Zaky

Z celkového pocétu 90 dotazniki se jich navratilo 74. VétSina zaki (84 %) byla
spokojena ¢i spiSe spokojena se zvolenou odbornosti. Casovy rozvrh projektu
byl podle 84 % zakt adekvatni mnoZstvi prace, 81 % zakt projekt pokladalo
za manualné a fyzicky nenaro¢ny ¢&i spie nenaroény. Casti zaka (39 %) pripa-
dal projekt intelektuélné spiSe obtiZzny (mezi chemiky &lo ale o 75 %), vétging
(61 %) spise nenaro¢ny. Projekt podle 70 % zakt ptispél ke zlepseni povédomi
o terénni védecké praci (soudili tak nejvice Z4ci z fad geograft) a podle 75 %
zakh prispél také ke zlep$eni znalosti o okoli $koly. Toto nejvice ocetiovala sku-
pina fotodokumentaristii. Drtiva vétina zakt (90 %) si vysledny sbornik viibec
neprohliZela. Zhruba polovina zaku (59 %) pokladala projekt za spise zébavny,
préace nejvic bavila skupinu fotodokumentaristti. Celkové byli s pritb&éhem
projektu nejspokojengjsi fotodokumentaristé (priimérna znamka 1,6), nejméné
pak geografové (primérné znamka 2,8). Se spolupraci v odbornych skupinach
prevladala u 84 % zakt spiSe spokojenost, zavérecnou spolupraci v ramci své
tiidy hodnotili Zaci o n&co hiife (spise &i uplné spokojeno bylo 60 %).

Podle studie Lee a Lim (2012) pti vzdjemném hodnoceni v projektovém vyu-
organizace a koordinace jednotlivych ¢innosti) oproti tém kognitivnim. Tento
zaver je v souladu s odpovédmi nasich zakt: Stiznosti skupiny fotodokumen-
taristl se nejéastéji tykaly pozdniho odevzdavani ukolt jednotlivych skupin,
nespokojenost ostatnich s fotodokumentaristy spocivala hlavné v nedostatec¢né
spolupraci béhem finalizace sborniku.

Podle studie Krajcika a kol. (2011) stfedoskolaci nemivaji problém navrh-
nout vlastni vyzkum, spiSe je pro né obtizné strukturovat vlastni praci, vybrat
z vyzkumu to podstatné a vyvodit z toho zavéry. Vysledky naseho dotaznfkového
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Setfeni nejsou s timto zjisténim zcela v souladu: Pro vét$inu Zak sice probihala
prace na vlastnim vyzkumu bez problémt, ale pomérné velka ¢ast zaka (19 %)
uvedla, Ze bylo obtizné ptijit s uskuteénitelnym napadem.

SWOT analyza

S (silné stranky) - Podle n4zoru zi¢astnénych uditelt byly naplnény stanovené
cile, jmenovité se zlepsilo povédomi zakti o védecké terénni praci a mistnim
regionu, byl vytvoten prostor pro rozvoj jazykovych dovednosti zakd a pro
zlepseni zakovské spoluprace. Tyto nazory jsou v souladu s tim, jak projekt
hodnotili Zaci.

W (slabé stranky) - V hodnoceni slabin projektu nepanovala mezi Zaky
a uciteli shoda. Podle minéni uéitelti spo¢ivala hlavni vada projektu v tom, Ze
se nijak nepracovalo se sebehodnocenim zaki a Ze se hodnotily pouze vysledné
sborniky. Z4ci k takto nastavenému hodnoceni Za4dné vyhrady neméli. Podle
dotaznik ale vnimali jako slab$i zavére¢nou spolupraci ve t#idé, jmenovité
souc¢innost fotodokumentaristi s ostatnimi skupinami. P¥ili§ dobrou odezvu
nemeéla u zakd naplil prace geografti.

O (prilezitosti k rozvoji) - V prvotni podobé byly soudésti projektu pouze
piesné zadané tlohy, nejednalo se tedy o projekt v pravém smyslu. Prostor pro
samostatny Zakovsky vyzkum byl vytvoren az v dal$ich letech projektu. Vzhle-
dem k tomu, Ze se vétsiné zakl na samostatnych vyzkumech pracovalo dobte,
mohl by se podle minéni uéitelt jejich podil navysit na tkor tloh pevné stano-
venych. Tim by Zaci ziskali vét$i prostor pro své zajmy a podpotila by se jejich
samostatnost. VZdyt pfinos projektového vyu¢ovani spoc¢iva mj. v ptilezitosti
mit vétsi kontrolu nad vlastnim uéenim a osvojit si schopnost sebetizeni (Petty,
2013). Nezanedbatelna mensina, pro kterou byl problém néplii vyzkumu vymys-
let, nejspis signalizuje, Ze Zaci nejsou zvykli stanovovat si ikoly sami.

Ackoli byla skupina fotodokumentarist podle dotaznikového Seti‘eni nej-
spokojenéjsi, z pohledu dozorujicich uéitelti nebyla jejich vytiZenost v prvnich
dvou dnech projektu srovnateln s ostatnimi skupinami. Bylo by proto vhodné
napli jejich prace upravit, pfipadné ponechat dokumentaci vyzkumu na kaz-
dé jednotlivé skupiné a doplnit odbornost, ktera v projektu neni zastoupena
(naptiklad geologie).

T (hrozby) - Zakovsky dotaznik neodhalil Z4dné zasadni piekazky ve fun-
govan{ projektu. Nicméné ucitelé vnimali jako alarmujici maly zdjem zaka
o vysledny sbornik. Jako nanejvys$ zadouci vidi potiebu zvolit pro nasledujici
rok jiny zptisob jeho prezentace nez pouhé vystaveni na $kolnim intranetu.
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Mohlo by jit naptiklad o z*{zeni nasténky s ukadzkami ze sborniku nebo o distri-
buci sbornfku pti nejriiznéjsich akcich skoly. Vysledky z jednotlivych ro¢nikt
sborniku by se také daly vhodné vyuZit, naptiklad k dlouhodobému sledovani
zmén v okol{ potoka.

Zavér

Zpétna vazba od zak, ktefi se terénniho zkoumani potoka a tvorby ptirodo-
védného sbornfku ziac¢astnili, svédéi o pozitivnim ptijeti takto koncipovaného
projektu. Jako formu zpétné vazby se osvéddéilo zvolit dotaznikové Setient,
které bylo zakoné¢eno SWOT analyzou vysledkt Setieni a debatou uciteltt nad
ni. Z Setfeni vyplynulo, Ze byla naplnéna trada cili projektového vyudovant,
ttebaZe prostor pro zlepseni projektu je stale zna¢ny. Hodnoceni projektu také
naznacilo, Ze nékteré situace vnimaji uéitelé a zZaci jinak. Opakovana realizace
tohoto projektu nicméné ukazuje, Ze na cesté za kvalitnim projektem je dobré
vyuzit i zpétnou vazbu od Zaka.
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Virtualni prostiedi pro
projektovou vyuku biologie

Virtual Environment as a Tool for Project
Biology Education

HAVLICKOVA Veronika, BILEK Martin

Abstract

Computer dissection alternatives can be motivating virtual environment in
biological education. They still cannot replace hands-on dissections in their full-
ness, but they have a lot of positives. Some researchers see a virtual dissection
only as the game that doesn’t allow students’ emotional development. Others
argue that hands-on dissection can cause the development of so called desen-
sitization. This means that students’ behaviour towards a dissected organism
is inappropriate. Virtual environment can limit this risk and it can serve as
an appropriate motivational impulse for students’ projects. Project proposal
‘Let the beetle live...!" uses virtual dissection of a cockroach and its’ product
is a school insectarium.

Key words
Computer dissection alternatives, virtual dissection, project education, virtual
dissection of cockroach.

Uvod

Do vyuky biologie stejné jako do dal$ich u¢ebnich predmétd ¢im dal castéji
pronikaji informaéni a komunikaéni technologie (ICT) a své misto si stale vice
upeviiuji. Ve vyuce biologie jako vSeobecné vzdélavaciho predmétu se mtze
jednat i o tzv. virtualni pitvy, které pozvolna nahrazuji nebo dopliuji pitvy
realné. O vhodnosti jejich zapojeni se vedou ¢etné diskuse, které jsou prova-
zeny studiemi zabyvajicimi se jejich vzdélavaci efektivitou, a mnohé z téchto
vyzkum? ji dokazuji (Balcombe, 2000; Lalley a kol., 2009), ale také vyvraceji
(Cross & Cross, 2004). Ve vyuce biologie v Ceské republice si poéitagové pitevni
alternativy jako motivujici virtualni prostiedi postupné své specifické misto
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teprve hledaji. Toto prostiedi se jevi jako velmi perspektivni z mnoha diivodd,
napi. omezovani poétu provadénych redlnych pitev, opakovatelnost pouziti,
nahrada zdkonem chranénych druht zivogichti, ekonomicka a ¢asova nena-
ro¢nost apod. (Fan¢ovitova a kol., 2013; Fazal a kol., 2012). Pies tyto a dalsi
vyhody v$ak pitva virtualni tu redlnou v sou¢asnosti nahradit zcela nedokaze
napt. kontakt s materialem, zisk manuélnich dovednosti, neposkytuje promén-
livost biologického materialu apod. (Havlitkova & Bilek, 2015). Snazsi akcepta-
ci virtualnich pitev brani i mnozi odptlirci, mezi které patfi zejména uditelé
(Balcombe, 1997; Oakley, 2012). Jejich zaporné postoje v8ak mohou pramenit
z nedostateénych zkus$enosti s digitalnimi technologiemi, a tedy i s virtualni
pitvou. Jini vychéazeji prave z tradice pitev redlnych a prava Zivoc¢icht ¢asto
vnimaji jako sentiment (Langley, 1991) nebo revoltu Zzakt/studenttt namisto
etickych davodua (Balcome, 2000). Dalsi odptirci se stavi proti virtualni pitve,
nebot ji hodnoti jako pouhou hru (Allchin, 2005), kter4 na rozdil od pitvy realné
neumoziuje osvojeni etickych aspektt zivota (Hasan, 2011; Valli, 2001). Pfesto
faktem ziistava, Ze se ¢asto u zakt ve spojeni s pitvou redlnou rozvinul stav tzv.
znecitlivéni viiéi pitvé a pitvanému. Pod vlivem tohoto stavu danf jedinci ztraci
zdbrany a chovaji se v pritbéhu pitvy a tésné po ni nevhodné, coz miiZe nega-
tivné ovlivnit i jejich budouci sociélni chovani (Balcombe, 2000). Jako vhodna
moZnost se jevi implementace virtualnich pitev na misto pitev redlnych, kdy
virtudlni pitvy za¢lenéné mimo jiné jako zdkovské projekty nebo simulované
experimentalni ¢innosti mohou pusobit jako silny motiva¢ni faktor (Havlickova
& Bilek, 2016; Masek a kol., 2004) ptedevsim v ptipadech, kdy realna pitva
ptsobi demotivatné. Janstova (2017) zjistila, Ze re4lna pitva bezobratlych zaky
ke studiu biologie motivuje. To je ale v rozporu s vysledky studie Randlera a kol.
(2013), kteti uvadeji, Ze pitvy bezobratlych jsou pro studenty problematické.
Proto bylo ptistoupeno k navrhu zdkovského projektu, pro ktery byla vyuzita
aplikace virtualni pitvy §vaba. Samotny projekt bylo nutné nastavit tak, aby
7aky motivoval k jeho feSeni, tzn., aby se pro Zéky stal problémem (Rusek &
Becker, 2011; Bilek, & Machkova, 2015; Machkové a kol., 2016).

Zakovsky projekt ,nech brouka zit...“
Uvod

Jednim z tkold uditell biologie jako vieobecné vzdélavaciho pfedmétu je
u 74kt vytvatet a prohlubovat pozitivni vztahy k pfirodé a vdemu Zivému (ve
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v$ech forméach a podobdach tzn. nejenom k ,hezkym a roztomilym" Zivo¢ichtam).
Jednim z mnoha zptisobt, jak toho dosdhnout, je pravé ptimy kontakt s danymi
organismy, seznameni se se zptisobem jejich Zivota, pozadavky a ptizptisobenim
se danému Zivotnimu stylu. Jak tedy nazorné zaktim ukazat fyziologii a morfo-
logii bezobratlych Zivo¢ichti, a zaroveii u nich vzbudit zajem o studium dané
skupiny, bez toho aniZ by museli jediného Zivoé¢icha zabit? Poptipadé u nich
sniZit znechuceni a odpor vyvoldvany makroskopickymi bezobratlymi (Randler
a kol., 2013)? MoZnosti je kontakt s témito Zivymi jedinci a jejich pozorovani jak
vredalné, tak v modelované (simulované) podobg. Pravé kombinace virtualnich
a realnych pitev bezobratlych Zivocichii je pomérné opomijenou praktickou
slozkou vyuky biologie jako vSeobecné vzdélavactho pfedmétu. Proto jsme svou
pozornost zamétili na navrh Zakovské projektové ¢innosti zahrnujici virtualni
pitvu Zivocicha, jeho pozorovani v realu a praci s literaturou.

Charakteristka projektu

Projekt s ndzvem ,Nech brouka zit..." je koncipovan k rozvoji a zkvalitnén{ vzdé-
lavani v ptirodovédné oblasti na druhém stupni ZS. Ukolem je %4ky seznamit
s charakteristickymi znaky hmyzu, predevsim u &eledi $vabovitych. Z4ci se
obeznami s fyziologii, morfologii a Zivotnimi podminkami $vabti. Sva zjisténi
shrnou v priib&hu konference, kterou uspotadaji pro své spoluzaky. Ziskané
znalosti budou aplikovany v pritbéhu chovu téchto Zivogichti. Jedné se o krat-
kodoby $kolni (z4kovsky) projekt, jehoz tikkolem je reprodukovat znaky skupiny
¢lenovcli - hmyzu. Dtiraz na vzdélavaci obsah je kladen na rozli$eni specifickych
znakt (morfologie a fyziologie) $vabu, jejich Zivotni podminky, rozmnoZovani aj.
Tematika tohoto projektu spada do vzdélavaci oblasti: Clovék a ptiroda - obor
Ptirodopis - téma Biologie Zivoticht. R&mcovy vzdélavaci program (RVP) pro
toto téma formuluje nasledujici pozadované vystupy:
- z&k porovna zékladni vnéjsi a vnitini stavbu vybranych zivo¢ichti a vysvétli
funkci jednotlivych organt,
- Zak odvodina zdkladé pozorovani zakladni projevy chovani Zivo¢icht v p#i-
rodg, objasni zptisob Zivota a ptizplisobeni danému prosti‘ed{ atd.

Navrhovany projekt je zacilen na osobnostni, socidlni a moralni rozvoj zaka,
ktery spada do vékové skupiny 6.-9. ro¢niku zdkladnich $kol. Projekt ptesa-
huje z ptirodopisu do dal$ich pfedmétt jako napt. vytvarnd vychova, ¢esky
jazyk a informatika. Vzhledem k tomu, Ze projekt pfispiva k rozvoji respektu
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ke v8emu Zivému a tvorbé vztaht k dal$im Zivo¢ichtim, zahrnuje i prarezové
téma Environmentdalni vychova. V pribéhu realizace dochézi k rozvoji kli¢ovych
kompetenci (mj. k fe$eni problémi, komunikativni a pracovni).

Tato aktivita je zamys$lena k realizaci v ¢asové dotaci péti vyucovacich
hodin, coZ odpovida jednomu vyugovacimu dni na druhém stupni ZS. Cely
den je planovan zakon¢it vytvorenim ¢&i roz$itenim ptirodovédného koutku
s bezobratlymi Zivo¢ichy a jejich charakteristikou, ktery bude slouZit vyukovym
Gceltim i v pribéhu dal$ich let nejenom na druhém stupni. Charakteristika
zivo¢ichlt bude umisténa na posterech, které Zaci navrhnou a vytvoiti v pri-
béhu samostudia.

Z4ci budou rozdéleni do t¥ aZ pétitlennych skupin (vedouci skupiny, mluvéi,
zapisovatel, vytvarnik), aby byla zajisténa zodpovédnost a kooperace. V pri-
béhu feseni projektu budou vyhledavat informace, samostatné je zpracovavat
podle predlozenych dkolt. Kazda skupina si vytva#i vlastni pracovni postup
a pro pozdéjsi snazsi orientaci vypliiuje zaznamové archy. U¢itel podle situace
usmeériiuje prabéh aktivit tak, aby vedly k naplnéni zvolenych cild. Pomicky
(virtualni pitva jako softwarova aplikace, encyklopedie, u¢ebnice, lupa, PC
s pfistupem na internet, nepotfebné akvarium, popt. velkda lahev, prahledny
plastovy box, §vab - nejlépe sy&ivy, popt. obrovsky) zajistuje uditel. Zaci jsou
predem pozadani o zajisténi materialu (prolozka na vajitka, listovka, tj. material
vznikly rozkladem listi bez dalsich primeési, kira, klaciky, trouchnivé drevo,
vétve, koteny, pletivo, kovova sit proti mouchdm a komartam, monofilova tka-
nina), i kdyZ pfedem neznaji piesné ti¢el jeho vyuZiti.

Zamyslenymi cili této aktivity jsou: nacvik aktivni skupinové spoluprace
(komunikace, fe$eni problému), rozvoj ¢tenaiské gramotnosti (vyhledani
a zpracovani informacf), podpora tvaréi ¢innosti zaku, prezentace vysledkd,
zhotoveni a instalace insektdria a vyuzivani insektdria v dalsich letech.

Jak jiz bylo uvedeno v piedchazejici ¢asti, cely projekt je navrzen v rozmezi
péti po sobé jdoucich vyuéovacich hodin. Priibéh a rozvrzeni jednotlivych
aktivit muze byt nasledujici: opakovani, aktivizace/motivace (prvni kontakt
s nezndmym Zivo¢ichem v uzavitené tmavé krabici), ivod do tématu, rozdéleni
do pracovnich skupin, zadani ikold, diskuse navrhu pracovniho postupu a pro-
vedeni jednotlivych krokti a prezentace a zhodnoceni prezentovanych dat.

Z4ci samostatné vyhledavaji a utvateji odpovédi na jednotlivé otazky (viz
navrzené zadané ukoly niZe). Cile vyuky, vyzkumné otazky i postupy v pritb&¢hu
zkoumani formuluji Zaci po dohodé s u¢itelem (strukturované badani).

304



Casovy harmonogram

Prvni vyuéovaci hodina

V priibéhu prvni vyuéovaci hodiny jsou Zaci seznameni s novym obyvatelem
$koly, s obsahem dané vyuky a poZadavky pro jeji naplnéni. Behem této hodiny
jsou Zaci rozdéleni, popt. se rozdéli do jiz avizovanych skupin, a kazda skupina
si vybere vlastni ilohu. Nasledné se domluvi na pracovnim postupu a rozdéli
si jednotlivé ikony nutné ke splnéni zadaného tkolu.

Druha a treti vyu€ovaci hodina

V priibghu dalgich dvou hodin (druhé a tteti) je ptedpokladéano, Ze Zaci budou
komunikovat a kooperovat v ramci jedné skupiny, zpracuji navrh a vytvoii
vlastn{ poster.

Ctvrta vyudovaci hodina

Ve ¢&tvrté vyucovaci hodiné vytvori na zakladé svych zjisténi vlastni insekta-
rium. A spole¢né s vytvorenymi postery jej umisti na ptedem uré¢ené misto ve
Skole.

Pata vyucovaci hodina

Tato hodina je hodinou zavére¢nou, béhem niZ si Zaci navzdjem predstavi sva
zjisténi, probéhne hromadné zhodnoceni realizace projektu a zptisobu jeho
prezentace.

NavrZené ukoly

1. Odhalte zZivotni podminky $vaba. Jak se témto podminkam ptizptisobil
v pritbéhu evoluce? Sva zjisténi podlozte. Jak vypada kostra $vdba?

2. Jakym zptisobem se §vab pohybuje? M4 §vab svaly? Pokuste se je nalézt
a zakreslit jejich umisténi, popt. odhalte jejich funkeci.

3. Cim se %ivi $vab? Jak se tomuto zptisobu zpracovani potravy prizptisobil?

4. Co vylutuje $vab? Jak se li$i vyludovaci soustava $véaba a lovéka? Cim jsou
si podobné?
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5. V ¢em se lisi dychani hmyzu a dal$ich zastupcii ¢lenovcti? Dychaci soustavu
$vaba namalujte a popiste.

6. MiiZe $vab citit bolest a strach? M4 dostate¢né vyvinutou nervovou soustavu?
Zakreslete ji a popiste.

7. Obiha ¢i neobiha krevnim fecistém Svaba krev? M4 $vab srdce? Kde je
umisténo, a jak vypada? Odhalte krevni obéh u $vdba a soucasné zjistéte,
zda m4 krev. Podob4 se té lidské?

8. Jak se poznaji sametek a samicka Svaba? Které organy jim slouzi
k rozmnozovani? Kdo a jakym zptisobem se stara o potomstvo?

9. Jsou $vabi dokonali ¢i nedokonali - jak probiha preména v dospélého
jedince?

Zavér

NavrZenad projektova uloha umoziiuje demonstrovat Zivot vybraného zastupce
hmyzu, jeho fyziologii, morfologii a etologii. Napomah4 pti rozvoji samostatnos-
ti, komunikace, kooperace a zodpovédnosti. Z4ci si tvotivym zptisobem osvoji
védomosti o daném zivoc¢ichovi, ptitemz je pravdépodobné, Ze si k nému utvoii
i pozitivni vztah (Balcombe, 2000; Rasmussen, 2001). Nejen diky tomu tloha
spadd do oblasti prarezového tématu Environmentalni vychova. Jako velice
vyhodné se jevi, Ze produkt projektu - vytvorené insektarium - bude slouZit
pro ptimou i neptimou vyuku v dal$ich letech celé $kole.

Podékovani

Prispévek vznikl s podporou projektu Specifického vyzkumu Pedagogické
fakulty Univerzity Hradec Kralové ¢&. 2135.
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