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CREATING LEARNING CONDITIONS THROUGH SOCIAL
NETWORKS

AHMIOYPI'QNTAZ 2YNOHKEZ MAOHZHZ MEZQ TQN
KOINQNIKQN AIKTYQN

Kapniari Niki, Griva Anastasia, Armakolas Stefanos

Abstract

Social Networks is a special way of communicating between people, which is
significantly different from the traditional interpersonal communication. The
differentiation mainly lies within the certain characteristics that they have. Some of
these features are the timelessness of the information, the playback and search
capabilities they offer, and the accessibility of the available material. It is noted that,
although the development of technology brings to the fore new ways of communication
which aim to expand the possibilities of human nature, it is not able to ensure the full
integrity of this purpose. Itis therefore to be expected that the existence of Social Media
has certainly had a positive and negative impact on our daily lives for many different
reasons. The purpose of this work is to study the use of social networks in the learning
process. The results show that social networks enhance social interaction between
students and results in their cognitive development.

Keywords: social networks, learning, efficiency, teachers

Abstract

Ta koivwvikd OikTua  €ival  TEXVOAOYIEG TTOU  OIEUKOAUVOUV TNV  KOIVWVIKI)
aAAnAeTTidpaon, kaBioTouv duVATA Th CUVEPYATIa KAl ETITPETTOUV T CUCATNON METOGU
TwV evolaPepOuevwY. Me GAAa Adyia, Ta péoa KoIvwVIKAGS dIkTuwong (MKA) atroteAouv
TNV KOIVWVIK O&1adpacn MeTagU avOpwTiwyv TTou Onuioupyolv, doipalovtal R
avtaAAdooouv TTANpo@opieg Kal 10€eC HECQ O€ EIKOVIKEG KOIvOTNTEG Kal diktua. O
OKOTTOG TnNG TTapoucag €£peuvag eival va peAeTAoel T Xprnon twv MKA oTtnv
ekTTa1deUTIKN d1adikaaia. Q¢ atmmoTEAETUa QaiveTal OTI N XPHON TWV KOIVWVIKWY JIKTUWV
ETTIPEPEI TTOAAG TTAEOVEKTIUATA OTO EKTTAIOEUTIKO €PYO  EVW TAUTOXPOVA CUMPBAAAEI
oTnv €URAbuvon TNG NABnoNG TNV ETTIKOIVWVIA TWV EKTTAIBEUTIKWY UE TOUG HaABNTEG
TOUG OAAG Kal TwV PabnTwy YETAEU TOUG.

Keywords: Koivwvika diktua, udénon, armoreAsouarikornra, Kabnynrég

INTRODUCTION

Social networks

Social networks are technologies that facilitate social interaction, make collaboration
possible, and allow discussion among stakeholders. These technologies include blogs,
wikis, media (audio media, photos, videos, texts) as well as networking platforms (such
as Facebook, Instagram, etc.) and virtual environments (Panagiotakopoulos, 2018 p.
154). In other words, social media is the social interaction between people who create,
share, or exchange information and ideas within virtual communities and networks
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(Bryer & Zavatarro, 2011). Many studies have been conducted in recent years on the
inclusion of social networks in education, mainly in secondary and higher education,
while it is noteworthy that all of them lead to positive results and lead to the fact that
the use of social networks brings many advantages to educational work
(Koutsogiannopoulou, 2013; Kolliopoulou, 2015). The use of social networks improves
the educational process, the communication of teachers with their students and
students with each other while at the same time it contributes to the deepening of
learning through the reflection that is created (Siemens & Tittenberger, 2009).

Teacher’s efficiency and new ways of learning

According to Shea & Bidjerano (2010), there are two ways in which e-learning can be
integrated into the teaching method: learning “from” computes and learning “with”
computers. In the case of learning "with" computers, students and the teacher have a
direct and active role in the learning process by using educational technologies as tools
that contribute to the learning process. Also, the teacher himself should take advantage
of all the possibilities that exist for new technologies as well as social networks, which
play a decisive role in the learning process. In this way, the teacher himself becomes
more effective and the lesson becomes more important for the students (So, Choi, Lim,
& Xiong, 2012). In other words, teacher’s effectiveness is directly related to his beliefs
about the value and usefulness of new technologies while at the same time playing an
important role in the acceptance and adoption of new technology in the classroom
(Shea & Bidjerano, 2010). As Tilton and Hartnett (2016) argue, higher levels of
individual effectiveness are linked to the willingness to discover new innovative ways
of learning. However, many studies (Shahlou & lzadpanah, 2016; Celik & Yesilyurt,
2013; So, Choi, Lim, & Xiong, 2012) state that, despite the fact that individual
effectiveness in technology is a key component of education, it should be examined
every time the teacher wishes to incorporate it into the classroom.

Use of Social Networks and education

Social Media can now be accessed from anywhere, thanks to the development of
technology and the full portability of a number of everyday devices. All that is needed,
of course, is an Internet connection. All of these features shape the dynamics of human
interaction on the Internet. (Dewing, 2010; Zotos & Armakolas. 2018). According to
Panagiotakopoulos (2018), "social media works like a big "melting pot", in which the
created tolerances contribute to the creation of conditions for smooth coexistence with
everyone and mitigation of stereotypes or differences."”

According to Piaget (1974), knowledge and intellect have a social origin and develop
as a result of social interaction. The main features of Vygotsky's sociocultural approach
(1997) are that the development of the intellect is socially determined and that the
higher psychological functions of the intellect, such as thought, have a social origin.
Social interaction not only facilitates development, but it creates it. Also, using social
networks in teaching methods and creating e.g. a group with specific topics where
students are asked to "upload” relevant sources and information they will find on the
internet, these people "learn how to learn”. As Bruner (1969) points out, learning and
the general transfer of knowledge, principles, and attitudes occur when conditions are
designed to lead individuals to "learn how to learn." At the same time, the use of social
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networks strengthens students’ critical thinking and improves the atmosphere in the
classroom (Ellison, Steinfield & Lampe, 2007).

In this way, the teacher becomes closer to the students and the gap between them is
reduced as they both use the same networking tool while at the same time the lesson
acquires more meaning and becomes more attractive for all students who show more
interest in the process of learning. Besides, students who do not perform as well using
verbal communication in the classroom, are more encouraged.

Also, the use and utilization of social networks in the classroom can be used as a
means of exercising "authentic learning” (Sotiriadou & Papadakis, 2013) while at the
same time the teacher uses blogs, wikis, videos, discussion forums, social networks,
etc. to provide education through activities that link education and the problems of
everyday life (Kulmala & Stanton, 2008). Finally, the teacher through social networks
encourages the active participation of students in the process of reflection (Mazman &
Usluel, 2010) and helps them to construct new knowledge (Balaji & Chakrabarti, 2010).

In other words, learning takes place through the informal exchange of information
through organized networks that are supported by digital media. Learning is a lifelong
network of online activities through virtual and/or real communities. Searching and
evaluating information becomes a collaborative action and this is the biggest
motivation for students (Panagiotakopoulos, 2018, p.48).

1 WAYS OF USING SOCIAL NETWORKS IN SECONDARY
EDUCATION

There are many social networks that teachers choose to use informally during the
learning process. Some of the most well-known social networks used in secondary
education are presented below.

e Facebook is a very powerful tool that contributes to the exchange of information
in a direct way and better cooperation between teachers and students and
students among themselves. Team members can share files, send links,
information, and videos directly and quickly at the touch of a button. Teachers
can publish assignments for students and educational information that students
or other teachers can easily access, from home or from anywhere else. It is also
possible for teachers to add additional information that was extracted at a later
stage even from social media, like for example websites, which the interested
parties can instantly see through published links (Zotos & Armakolas,2018).

e Twitter is also applicable in social sciences, history, modern Greek language in
secondary education. Many professors conduct a daily study of the latest
events, through the publications made on Twitter by respective pages as they
watch "tweets" with news and developments from around the world. All of this
can be accessed by students and with the appropriate discussion, their
knowledge and awareness can be strengthened (Elliniadou & Zakopoulos,
2016).

e Pinterest could be used by the teacher as a "board" where he would post online
sources related to the sections he teaches for further investigation by the
students. The same can be done on youtube, where he can post relevant videos
as additional material in each module.
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e Linkedin plays an important role in vocational guidance courses, but also for
later professional development. Many teachers use this social network in the
relevant module, using their profile and various examples.

2 METHODOLOGY

This study investigates the connection between social media and the teaching process
and how teachers use it in secondary education. The research questions that this study
may answer are:

» Are social media used during the educational process?

* Are teachers in Greek schools properly trained to be able to use social media
efficiently?

» Does the inclusion of social networks contribute to the achievement of their
teaching objectives according to teachers? Does it facilitate the teaching
method?

« According to the teachers, what problems are created during the teaching
process by the use of social networks?

The questionnaires used in the present research study were distributed directly to the
respondents (to teachers of Gymnasiums and Lyceums in private and public schools)
in electronic form through social networking. A structured questionnaire was used for
this study.

The questionnaire was based on the research of Venkatesh & Davis (2000) and
Wastiau, Blamire, Kearney, Quittre, Van de Gaer & Monseur, (2013). Participants were
selected using the "convenient” sampling method. The sample collected is 168
guestionnaires while each questionnaire consisted of open and closed type questions,
multiple-choice, dichotomous as well as questions with a Likert scale of five levels (1
= | agree and 5 = | disagree). The questionnaire was divided into three sections. The
first section concerned demographics and other elements (age, years of teaching
experience, B-level education, level of studies, specialty), the second section related
to personal engagement with social networks and the integration of networks in their
classroom, the third section concerned their views on the inclusion of social networks
in the classroom and the fourth section was about the possible reasons that prevent
them from integrating them.

The questions related to demographic characteristics - individual data of the subjects
of the sample are characterized as "independent" variables, while the questions that
investigate the attitudes, views of teachers, and the degree of satisfaction of all parties
with the use of ICT are characterized as dependent variables. Category and layout
scales were mainly used to measure the variables of this research. More specifically,
the items used to measure satisfaction are (Isari & Pourkos, 2015):

e Category scale: used to register people or events in various categories.
e Arrangement scale: this scale categorizes people or events into groups based
on a variable.
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3 ANALYSIS

The present section presents the results of the research, as they emerge from the
guestionnaires that were shared. The sample of teachers consists of 168 people, of
which 61.9% (i.e 104 people) were women and 38.1% (ie 65 people) were men (Table
1). In other words, we observe that there is an unequal distribution of the sexes in the
research process.

Gender Frequency Percentage%

Female 104 61,9
Male 65 38,1
Total 169 100,0

Table 1: Gender distribution

From the table below (Table 2) it is observed that the largest percentage of the
participants belong to the age group of over 50 years. A percentage of 35.7% follows
for the 40-49 age group and finally, participants in the 30-39 age group follow with a
percentage of 18.5%. It is worth noting that there was only 1 participant from the 22-
29 age group.

Age group Frequency Percentage%
22-29 1 0,6
30-39 31 18,5
40-49 60 35,7

>50 76 45,2
Total 168 100,0

Table 2 Age group distribution

Regarding the years of teaching experience, it is obvious that the majority of the
participants have 16-20 years of experience. The group that follows has 11-25 years
of teaching experience with a percentage of 21,4% and the group with over 25 years
of teaching experience at 21,4% also. The minority of the participants are those who
have less than 5 years of teaching experience and they add up to a percentage of
7.2%.
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Teach_ing Frequency Percentage%
experience (years)

<5 12 7,2

6-10 16 9,5

11-15 36 21,4

16-20 38 22,6

21-25 30 17,9

>25 36 21,4

Total 168 100,0

Table 3 Years of teaching experience distribution

The main findings of this research study will be presented below. When asked if they
have attended a training seminar on the use and application of digital technologies in
the classroom, the majority of respondents answered positively with 57.7%, while only
40.5% answered negatively. It is worth noting, however, that 3 people were unaware
of the existence of such training seminars.

Training seminars

attendance Frequency Percentage%
ves 97 57,7

No 68 40,5

N/A 3 1.8

Total 168 100,0

Table 4 Training seminars attendance

When the participants were asked whether they have a profile in a social media
platform the majority of them replied positively with a percentage of 82,1%, while 17,9%
replied negatively.

Personal profile Frequency Percentage %
Yes 138 82,1

No 30 17,9

Total 168 100,0

Table 5 Personal profile in a Social media platform

When asked if social media is used during the educational process, the majority of
respondents answered positively with 56%.
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Social media use during

0,
the educational process Frequency  Percentage %

Yes 94 56,0
No 74 44,0
Total 168 100,0

Table 6: Social media use during the educational process

When they were asked if teachers in Greek schools are trained so that they can make
significant use of social networks, the majority (38%) answered “agree” (38%) and 12%
answered “strongly agree” Also, 19% of respondents answered “Neither agree nor
disagree” and 19% answered “disagree”.When asked whether the integration of social
networks contributes to the achievement of their teaching objectives and to facilitating
their teaching, teachers responded “agree” with a percentage of 36%. Only 12% think
answered “strongly disagree” while 8% answered, “strongly agree”. When asked which
social media they use the most for educational and personal purposes, the majority of
respondents answered Facebook (128 people), and then it was Youtube (79 people),
Instagram (53 people), and Linkedin (52 people). Few teachers use Twitter (29 people)
and Pinterest (35 people).

Pinterest

Linkedin

Youtube

Youtube; 79

Instagram

Facebook

Facebook; 128

120 140

Graph 1 Type of Social media used

At the last open form question, the participants were asked of the problems that are
created during the teaching process by the use of social networks, the teachers
answered the following:

+ irresponsible use by students

* phobia about disorienting students from the learning process
» the legal framework

» lack of infrastructure

» Personal negative beliefs about social networks

* Internet addiction

» cyberbullying
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» lack of time by teachers
» lack of adequate training

4 CONCLUSIONS

With the ever-increasing use of technology as well as social networks invading more
and more of our lives, the need to "exploit" these networks to the learning process is
imperative. The new way of learning is becoming more constructive and more exciting
for the younger generations. Young people now have the opportunity to learn how to
use social media in a secure environment, such as schools, so students are allowed
to learn from an early age how to use these tools in a positive way and for future use
in their professional and social life.

Students now acquire the ability to interact with each other while maintaining constant
communication with their teachers while in this way they can more easily seek help
from them. Through our research, we find that teachers use social media not only for
personal purposes but also for the process of teaching their courses. In fact, the
majority of them mainly use two of the most popular social networks, Facebook, and
Instagram.

Students use social networks very actively and they go through them, as they can find
endless amounts of information and communication opportunities with the whole world,
things that with the right guidance, can be exploited having really impressive
educational benefits. After all, teachers believe that the use of social media contributes
to the educational process and in fact to a significant extent while at the same time
helping teachers to fulfill their teaching goals easily and effectively.

At this point, it is worth noting that although the teachers themselves use social media
to teach in schools, they are not adequately trained. At the same time, several
problems are created due to the lack of infrastructure in Greek schools. The fact that
there are not enough technology tools (such as new computers, video projectors,
printers, scanners, etc.) at schools, except in some laboratories, is a blow to the
process itself and seems to significantly affect the way we teach. Besides, the
irresponsible and reckless use of these tools by students and in extreme cases,
internet addiction exacerbates the problem. Finally, the lack of information about
teachers on legal issues as well as the issue of personal data security significantly
affects teachers' perceptions of the use of social networks in learning.

Despite the limitations of conducting this research, due to the local investigation of
such a serious issue as the use of social media in the educational process, we believe
that the findings can be useful and lead to positive conclusions in the more efficient
use of ICT in Secondary Education.
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THE PSYCHOLOGICAL EFFECT OF MOTION INFO
GRAPHICS ON READING ABILITY OF PRIMARY SCHOOL
STUDENTS

Vahid Norouzi Larsari, Radka Wildova

Abstract

Nowadays, rapid changes in technology have remarkable effect on students’
educational life. The technological devices of information and communication are
improved to deliver valuable knowledge quickly, regardless of the place and time, novel
media demonstration formats emerged. Infographics are examples of this format,
which use graphic visual pictures to show the information, knowledge or data
effectively. Infographics are utilized in instruction, particularly in instructional design
which is more challenging to design an education. Therefore, teaching by infographics
helps students to internalize and comprehend visual knowledge and provide a wider
body of learning and grasp in teaching and learning. Motion graphics (MGs) are utilized
in different venues for the aims of informing and entertaining audiences. Motion
infographics are graphic visual representations of information, intended to present
information quickly and clearly. Improving reading knowledge has always been an
important concern to Primary school learners, so far much attempt, devoted to improve
reading knowledge in various methods. Nowadays, it is time to forget the stereotypical
methods of reading learning which rarely engage the readers’ mind in the learning
process and focus their attention on utilizing multimedia and visualizations in form of
infographics in reading abilities. The present study was designed to investigate the
effect of using motion infographics on reading ability of primary school students. The
main objective of this study is to investigate the primary school students’ perceptions
about using infographics in education. The research is designed as a quantitative
study. The total number of students participating in this research was 60. Data were
accumulated by the researcher during this study. The gathered data were analysed via
the descriptive analysis and inferential statistics approach.

Key words: Motion, Infographics, Reading comprehension, Reading Ability

INTRODUCTION

As visual communication devices, MGs are capable of informing or entertaining an
audience, or doing a combination of both. For example, The New York Times routinely
produces MGs that accompany the digital versions of their feature stories in order to
offer visual explanations of the phenomena or subject matter described within the
articles (Franchi, 2013). Graphic visualizations are regarded as spatial representations
of a linear text in which ideas, concepts, and the connections between them are visibly
emphasized by graphic devices such as diagrams, charts and maps. Graphic
visualizations vary in appearance even though they all visually represent complex
information in simple and meaningful displays.

According to Atkinson, Herrnstein, Lindzey, and Duncan Luce (1988), visual text
perceived by the biological processing system is change into linguistic information in
the short-term memory and meaning is yielded after repeated transfer of the
information between the short and long-term memory systems. Representational
graphics have the potential to divide the workload more evenly between the cognitive,

14



Inovace a technologie ve vzdélavani
2/2020

attentive, and perceptual systems (Ware, 2004). An infographic (information graphic)
is a representation of information in a graphic format designed to make the data easily
understandable at a glance (Tufte, 2001). Informational graphics, or infographics, are
one type of data visualizations which are designed and presented to inform readers.
They can be every graphics which is intended to show data in a meaningful way such
as maps, charts, and graphs.

People use infographics to quickly communicate a message, to simplify the
presentation of large amounts of data, to see data patterns and relationships, and to
monitor changes in variables over time. Infographics abound in almost any public
environment, traffic signs, subway maps, tag clouds, musical scores and weather
charts are just a few examples, among a huge number of possibilities. In the enterprise,
infographics are used by all levels of management for high-level views of data.
Infographics include bar graphs, pie charts, histograms, line charts, tree diagrams,
mind maps, and network diagrams. Such tools are often elements of business
intelligence software. As the amount of data being amassed in the enterprise and
elsewhere increases, infographics are being used more and more frequently to help
people understand the information contained in that data. Infographics predate writing
as a means of disseminating information, cave drawings are probably the earliest
known example. In addition, individuals were creating and using maps before the
advent of written language. Through the long history of using infographics, very scarce
number of studies have been done in order to measure their effectiveness in promoting
learners’ learning. The present study gained insights from the previous studies and is
going to investigate the effectiveness of infographics instruction on Iranian Primary
school students’ reading comprehension. Although the positive effects of infographics
on learning is indispensable, “there is a lack of research to examine what learner and
instructional variables can infographics influence student learning especially in
academic settings” (Lim & Morris, 2009, p. 283). Therefore, the aim of this study is to
investigate the influence of motion infographics on Iranian Primary school students
reading comprehension. The following research question was posed:

RQ: Do motion infographics have any significant effect on improving reading ability of
Primary school students?

1 REVIEW OF RELATED LITERATURE

1.1 READING COMPREHENSION

Reading comprehension traditionally relates to a reader’s complete understanding or
full grasp of meaning in a text. However, according to Yang (2002), it is a broad
definition and causes some confusion. Scovel (1998) states that: “comprehension is
not an absolute state where language users either fully comprehend or are left
completely in the dark; rather, comprehension involves an active, dynamic, and
growing process of searching for interrelationships in a text” (as cited in Yang, 2002;

p.2).

He also defines comprehension as the reader’s understanding of proposition-the basic
unit of meaning-in the text. Since the proposition consists of words, sentences, or
paragraphs, readers’ cognitive levels of comprehension can be graded based on these
propositions. That is, one person might only engage in lexical comprehension (words),
while another may get involved in syntactic comprehension (sentences), the level of
which is obviously higher than the former. According to the reader’s purposes in
reading and the type of reading used, reading comprehensions are often distinguished.
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They are commonly referred to as: “literal comprehension” which is reading in order to
understand, remember, or recall the information explicitly contained in a passage;
"Inferential comprehension” that is reading in order to find information which is not
explicitly stated in a passage, using the reader's experience and intuition, and by
inferring; “critical or evaluative comprehension” takes place to compare information in
a passage with the reader's own knowledge and values; and reading to gain an
emotional or other kind of valued response from a passage which is called
“appreciative comprehension” (Richard, Platt, & Platt, 1992).According to Resnick
(1984), it is a process in which one uses external information to construct new
knowledge. If the process is to occur, comprehension involves a complicated
combination of skills in which students utilize their understanding of various elements.
As Clark (1982) believed this type of active cognitive process of thinking and learning
is accompanied by the reconstruction, interpretation, and evaluation of reading
material. Therefore, reading plays a crucial role in all fields of studies and the learners
can acquire a great deal of knowledge through reading activities (Carrol & Eisterhold,
1983).

1.2 MOTION INFOGRAPHICS

Before the advent of electronic media, the history of motion infographics were
developed. In the 1800s, early presentations through flip books or Zoetrope were by
the definition used above, motion infographics. In the 1970s, Whitney was using digital
processes, and modern motion infographics were born. Before computers were
extensively accessible, motion infographics were time-consuming. However, the
availability of desktop programs like Adobe Flash and After Effects have made motion
infographics increasingly accessible. The leading program used by motion infographic
designers is probably Adobe After Effects, which works a bit like Photoshop. Of course,
new products come along every day. What they all have in common is the ability to
combine video, text, speech, data visualization, special effects and even 3D to create
animations. The goal is to add the elements of time and space into the world of
infographics, and to breathe life into otherwise static content. Motion graphics are not
only created digitally. Traditional animation can also be used. But web-based data
visualization tools are making it easier to build motion graphics and animated
infographics cheaper and with less effort than ever. Motion infographics are the types
of infographics (graphical videos that integrated with audio and designed for several
purposes such as advertisement instrument or even educational purposes) and gives
the viewer lots of information through pictures, graphical shapes or statistics, but
according to Bertini (2013), we can use video footage or animation to build the illusion
of motion.

Unlike interactive data visualizations, which allow users to manipulate the infographic
and interact with a dataset, motion graphics tend to transform on their own and usually
combined with audio, which makes them closer to film than static infographics. Perhaps
“‘multimedia” might also be an appropriate definition of this term.

1.3 INFOGRAPHICS IN EDUCATION

In education, the infographics are utilized to show the intricate information in a compact
form. This feature enables teachers to make ready different learning activities, includes
warm-up lectures and summaries of the unit so as to engage learners with the course
contents and make more chances for interaction (Vanichvasin, 2013). Moreover, in
order to improve student’s visual communication skills, it can be required to design an
infographic with respect to their visual knowledge and skills such as thinking, learning,
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and expression. Therefore, infographics can be used as an alternative tool and also
make students be able to illustrate their highest achievements in education (Schrock,
2014). Thus, instructors are looking for a way of integrating the applications and tools
and then satisfy the visual learner’s needs, by using infographics in the classroom.

Research on Infographics

Davidson (2014) mentions using infographics in the science classroom. Davidson
(2014) also mentions some strategies that she finds useful like showing examples of
infographics and discussing them, and also tasking the learners to find the best
infographic on a particular topic. She includes three investigations where her
environmental chemistry students have created infographics on recycling, water
pollution, and air quality. She concludes that many of her students become intrigued
with the blending of art with science in their infographics projects.

Matrix and Hodson and Hodson (2014) investigaed the adventages of infographics
adoption in the online college classroom by incorporating a research-based graphic
design assignment into coursework. Their study showed that teaching with
infographics encouraged learners’ visual digital literacy competencies which are
essential for 21st century learners. They also concluded that the infographic
assignment is well-suited for online and blended courses providing a motivating
learning experience to today’s learning learners, who prefer using digital tools to
interact and perform a more active role in their learning process. Kibar and Akkoyunlu
(2014) conducted a study to equip students with visual literacy. Their research was
conducted with 64 teacher candidates. The aim of their study was to expose the usage
of infographics as a learning tool. Teacher candidates designed infographics of
instructional design model themed individually within the course. As a result of the
rubric evaluation designed by themselves, the scores of “visualization” and
‘components” dimensions was found lowest; scores of “colors”, “fonts” and
“‘information organization” dimensions was found relatively higher.

2 METHODOLOGY

2.1 PARTICIPANTS

The sample of the study was Iranian Primary school students who studied English in
language Institutes in Tehran. They were selected by convenience sampling. The
participants of this study were 60 Primary school students, males (n = 60), who studied
English language in language Institutes located in Tehran, Iran. The participants were
divided into two groups: an experimental group and a control group. The experimental
group and the control group each consisted of 30 students. The age range of the
participants was between 7 and 11. They were native speakers of Persian. Their level
of English language proficiency were all at an elementary level.

2.2 INSTRUMENTATION

The instrument was a researcher-made reading comprehension test, which was used
both as a pre-test and post-test. In this test, there were 6 passages, each of which was
followed by five multiple choice reading comprehension test items. The pre-test and
post-test passages were similar to those that have been used to teach the control and
the experimental groups during ten sessions. The reliability of this researcher-made
reading comprehension test was estimated through running KR-21. The reliability
indices of the two tests was 0.89 and 0.92.
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2.3 INSTRUCTIONAL MATERIALS

The materials used in this study were (a) ten traditional reading comprehension
passages for the control group and (b) the same ten passages, but infographic-based,
for the experimental group.

Traditional Reading Comprehension Passages

The researcher prepared ten reading comprehension passages without any colorful
picture to teach the control group in ten sessions. All the passages were at an
intermediate level that selected in accordance with the level of the learners. In
traditional reading method, teachers just relied on context without using any new
technology such as Internet, mobile, online website or presentation software. The
purpose was just perception of meaning through reading the passage and question
and answer. So the researcher in this study read the passage aloud twice before
starting work on it and then she gave the learners two minutes to read the passage
silently, and after that, she asked a learner to read the passage again and, finally, the
researcher asked the learners some questions and discussed the topic. To this end,
each traditional passage were broken into sections that were not too long and then
these sections were inserted into the related colorful pictures and charts in each slide.
The passages were at an intermediate level. The first presentation consisted of an
introduction to technology to make the learners familiar with infographics. In the
remaining nine sessions, the researcher presented each slide by using Microsoft
PowerPoint and read the short texts embedded in it simultaneously. During the
presentation, the learners just watched the slides without looking at the passage, and,
finally, the researcher asked the learners some questions to see how much information
they received from the presentation without just reading the texts directly.

Infographic-Based Reading Comprehension Passages

The researcher converted the same ten traditional reading passages used for the
control group into infographics, in the form of slides by using Microsoft PowerPoint to
present to the experimental group in ten sessions. According to infographic-based
teaching, each slide consists of colorful pictures, graphs, charts, and short texts
(Smiciklas, 2012). To this end, each traditional passage were broken into sections that
were not too long and then these sections were inserted into the related colorful
pictures and charts in each slide. The passages were at an intermediate level. The first
presentation consisted of an introduction to technology to make the learners familiar
with infographics. In the remaining nine sessions, the researcher presented each slide
by using Microsoft PowerPoint and read the short texts embedded in it simultaneously.
During the presentation, the learners just watched the slides without looking at the
passage, and, finally, the researcher asked the learners some questions to see how
much information they received from the presentation without just reading the texts
directly.

2.4 DATA COLLECTION PROCEDURES

The experiment was done at language Institutes in Tehran in 2020. To make certain
that the experimental group and the control group were equivalent in language
proficiency, a Placement test was administered before starting the instruction, and
those who were at an elementary level were selected for this study. The instruction
began by administering the pre-test to both the control and the experimental groups.
The participants were given 35 minutes to read six reading comprehension passages
with five multiple choice items. Then, the researcher selected and prepared the
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appropriate forms of infographics in accordance with reading passages to teach the
experimental group during each session. As explained in the instructional materials
section above, an infographic-based teaching technique of reading was used in the
experimental group and the traditional method of reading was used in the control
group. All sessions were conducted at 4:00 pm in odd and even days for the control
group and the experimental group respectively. At the end of the course, after ten
sessions of instruction, a post-test which was the same as the pre-test was given to
the participants to determine the effect of infographic-based teaching and the
traditional method on the reading comprehension ability of primary school students.
Finally, the collected data from pre-test and post-test were analyzed to answer the
research question.

2.5 DATA ANALYSIS

Item analysis was performed on the pre-test and post- test in order to recognize weak
items and adjust them if necessary. In addition, The data collected were analyzed in
the following ways to test the research hypotheses. The null hypothesis was that
Infographic-based teaching does not have any significant effect on the reading
comprehension ability of Iranian Primary school students. To test this hypothesis, an
independent-samples t-test was used.

3 RESULTS AND DISCUSSION

This study aimed at investigating the effects of motion infographics on enhancing
reading ability of Iranian Primary school students. The data collection procedure was
carefully performed and the raw data was entered into SPSS (version 21) to compute
the required statistical analyses and deal with the research question and hypothesis of
the study.

3.1 ANALYSIS OF THE RESEARCH QUESTION

The research question of this study sought to find out whether infographics affect
reading ability of Iranian primary school students. In order to answer this null-
hypothesis stating that “motion infographics do not have any significant effect on
improving reading comprehension of Iranian Primary school students”, two
independent sample t-tests were conducted on both pre-test and post-test. Before
presenting the results of the first t-test, the related descriptive statistics are given in
Table 1.

Group N Mean SD
Experimental 30 8.9 3.85
Control 30 3.28 2.11

Table 1 Descriptive Statistics of Two Group's Gain Scores on the Pre-test and Post test

As it is shown in Table 1, the mean scores of the experimental group was 8.9 and the
SD was 3.85, but the mean score of the control group was 3.28 and the SD was 2.11.
It can be seen that the experimental group outperformed the control group. However,
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to see whether the means were significantly different or not, an independent-samples
t-test was run. The results are presented in Table 2.

T-test for Means
Levene's Test for Variances

Sig. (2-
- t df tailed) _
Factor F Sig. Mean Diff.
Equal vanances 16 7o0 001 103 118 001 -5.65
assumed
Equal variances not 103 94.50 001 565

assumed

Table 2 Independent-Samples T-test for Comparing the Means of the Control and the
Experimental Groups' Gain Scores on the Pre-test and Post-test

As Table 2 shows, the variances of the two groups were not equal (F=16.72,
p=0.001<0.05). Therefore, the data in the second row are reported. The results show
that the means of the two groups were significantly different (t= -10.3, df=94.5,
p=0.001< 0.05) and the mean difference was -5.65. Therefore, it could be argued that
the null hypothesis was rejected, which shows that the infographic-based teaching has
a significant effect on the reading comprehension ability of Primary learners.

3.2 DISCUSSION

The findings of this study are consistent with the findings of several studies (e.qg.,
Huang & Tan, 2007; Diakopoulos et al, 2011). The findings of all these studies show
that the use of infographics has a positive effect on the quality of learning due to their
potential to enhance learners’ comprehension and memory retention. The findings of
this study confirmed the results of a study by Cifci (2016), who revealed that using
infographics in geography lessons increases academic achievement of the learners.
The results of the present study also confirm those of Hegarty (2004), who argued that
creating documents that allow learners to browse the information in any order was
more useful than being constrained by the linear ordering of information in printed
books.

The findings of this study are in line with a number of related studies undertaken by
Hasler et al. (2007), Mayer and Moreno (2003), who asserted the superiority of
animation over static graphics and indicated that if additional supporting strategies are
incorporated into animations, animations will become more effective. The findings of
the present study also support those of Ghaderi and Afshinfar (2014), who investigated
the effect of using animated versus static funny pictures on Iranian students intake and
retention of English idioms. They found that using animated funny pictures could
enhance intermediate learners’ intake and retention of idioms.

4 CONCLUSION

This study aimed at investigating the effect of infographic-based teaching on the
reading comprehension ability of Iranian Primary school students. As the findings of
this study imply, infographic-based teaching has a significant effect on the reading
comprehension ability of Iranian Primary school students. It means the reading ability
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of learners improves through infographics. Moreover, the findings showed a significant
improvement in the reading comprehension ability of high and low proficiency learners,
the high proficiency experimental group outperformed the low proficiency experimental
group but there was no significant differences between the performance of male and
female learners in the experimental group. According to the literature review and the
results of this study, it can be concluded that teaching reading comprehension through
infographics is beneficial. The fact that infographic-based teaching did not have
different effect on male and female learners. They indicate that male and female
language learners can equally benefit this technique to reading comprehension.
Therefore, by providing opportunities and encouragement to read passages in the
classes with various forms of infographics, the reading quality of learners will improve
and they will be more eager to attend their English classes.
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PODPORA TECHNICKEHO VZDELAVANI POMOCI
POCITACEM RIZENYCH STROJU

PROMOTING TECHNICAL EDUCATION BY COMPUTER-
MACHINERY

Pavel Moc

Abstract

The aim of the thesis is to research the attitude of pupils to Technical Education and
how they are affected by learning focused on computer-controlled machines (milling
machines, engraving machines, 3D printers). Questionnaires, interviews and a
pedagogical experiment will be used as the research methods. It is assumed that a
methodology for the effective implementation of computer-controlled machines into the
learning process will be created and verified. The research will be focused on the
analysis of the success rate of pupils in the context of the suitability of the lessons
focused on computer-controlled machines at primary and secondary schools and the
resulting teaching procedures in the lessons implementation.

Key words: computer controlled machines, education, technical education.

Abstrakt

Cilem prace je vyzkum postoju zaku k technické vychové a jejich ovlivnitelnost vyukou
zaméfenou na pocitacem fizené stroje (frézky, gravirky, 3D tiskarny). Jako vyzkumné
metody budou pouzity dotazniky, rozhovory, pedagogicky experiment. Pfedpoklada se
vytvofeni a ovéfeni metodiky efektivniho zaclenéni pocitatem fizenych stroji do
vyuky. Vyzkum bude zaméfen na analyzu uspésnosti Zaku v kontextu vhodnosti vyuky
zaméfené na pocitatem fizené stroje na zakladni, popf. na stfedni Skole a z toho
vyplyvajicich didaktickych postupu v realizaci vyuky.

Kli¢ova slova: pocitatem Fizené stroje, vzdélavani, technicka vychova.

UvoD
Programovani pocitacem fizenych stroju je v dnesni dobé spiSe zalezitost odbornych,
technicky zamérenych stfednich skol, kam je v ramci pfipravy na budouci povolani toto
ucivo zafazovano. V nasledujicich letech Ize ovSem pFedpokladat znaény rozmach
robotizace nejen v primyslu, ale i v bézném zivoté. Zakladem rozmachu robotizace
jsou v zasadé dvé véci:

a) vhodna fidici a senzoricka technika, kterou dnes jiz disponujeme,

b) potencial, ktery je zalozen na vhodnych mechatronickych ¢asti, jez dokazi
nahradit jemnou lidskou motoriku.

V druhém pfipadé, bude pravdépodobné jesté nékolik let vyvoj trvat, ale Ize
prfedpokladat, Ze nejdéle v nasledujicim desetileti zaénou stroje nahrazovat spoustu
dalSich lidskych cinnosti. Jiz dnes jsme svédky toho, jak je mnohdy c¢lovéku
nebezpecna prace nahrazovana roboty. Z vySe uvedeného vyplyva, Ze je potfeba
pripravit mladou generaci na védeckotechnicky rist v oblasti Clovékem fizenych stroja
— robotd. (Lavrin¢ik, 2016)

23



Inovace a technologie ve vzdélavani
2/2020

1 SMER VYZKUMU A CiLE

Otazkou zustava, zda programovani pocitatem fizenych stroju vyu€ovat jiz na
zakladni Skole, nebo celou tuto problematiku ponechat na odbornych stfednich
Skolach. Na celou problematiku je nutno souc€asné nahlizet i z pohledu probihajici
technické revoluce, kterou zname pod nazvem Primysl 4.0.

V souasném okamziku je tato problematika vyuCovana pfevazné na stfednich Skolach
s pfislusnym technickym zaméfenim. Zda tomu bude i v budoucnu, pfipadné bude
zapotiebi vyuku vice pfesunout do zakladniho Skolstvi je otazkou, na kterou bude
zapotfebi nalézt odpoved.

Cilovou skupinou vyzkumu budou Zaci zakladnich Skol a stfednich Skol pfi vyuce
technické predmétl zamérfenych na oblast elektrotechniky a automatizace se
zameéfenim na programovani prumyslovych automatd — pocitacd jez Fidi stroje —
roboty, manipulatory. Za hlavni cil prace lze povazovat tvorbu metodiky pro vyuku
programovani praci s pocitaci fizenymi stroji.

Za hlavni cil vyzkumné prace lze povazovat tvorbu metodiky (Chraska, 2007) pro
vyuku programovani praci s pocitaci fizenymi stroji. (Ryant, 2017) Vytvareni metodiky
bude probihat v nékolika nasledujicich krocich:

e zmapovani dostupnosti Cesky psanych metodickych materiald pro vyuku
programovani,

e analyza souCasného metodického i didaktického postupu uplatiovaného ve
vyuce programovani ve vybranych Skolach,

e definovani cill, kterych chceme pfi vytvareni metodiky dosahnout na zakladé
pozadavku pro naplnéni cill vyuky a stanoveni hypotéz,

¢ navrzeni metodického postupu pro vyuku programovani,

e vybér vhodného subjektu pro ovéfeni nové vytvofené metodiky ve vyuky,
analyza testované skupiny z hlediska potfeb vyzkumu,

e oveéfeni vytvofené metodiky ve vyuce,

e analyza vysledku zaku

e ziskani informaci o implementaci metodiky ve vyuce od uciteld,

e oveéfeni efektivity metodiky vyuky a ureni vhodnosti vyuky programovani
pocitatem fizenych stroji pro zaky zakladnich Skol, popfipadé stfednich Skol.

2 METODIKA VYZKUMU

Pro zjisténi vhodnosti vySe uvedenych cili bude upfednostnén kvantitativni vyzkum
v podobé dotaznikového Setfeni, pfipadné rozhovory s uciteli, Zaky a pozorovani
s analyzou vysledku. (Gavora, 2010)

Ovéreni navrzené metodiky bude provedeno pfedevsim pedagogickym experimentem
(pretest a posttest) a vysledky budou statisticky zpracovany. Jako respondenti budou
zvoleni zaci ze zakladnich a stfednich $kol, kde se s problematikou pocitaem fizenych
stroju zabyvaji. Souc€asti experimentu bude taktéz ovérovani vlivu motivace pro vlastni
programovani.
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Vyzkum bude probihat na pfedem vytipovanych Skolach s vyukou zkoumané
problematiky. V nasem pfipadé na Zacich druhého stupné zakladnich Skol a stfednich
Skol. Soucasti vyzkumu bude téz analyza metodickych postupu a vysledka.

3 OCEKAVANE VYSLEDKY A OTAZKY

Za hlavni pfinos prace muzZzeme povazovat navrzeni metodiky pro vyuku programovani
a prace s pocitatem Fizenych stroju jiz na zakladni Skole a jeji ovéfeni v praxi. Toto
povazujeme za velmi duleZité, nebot by se mnozi Zaci mohli jiz v raném véku na
zakladné ziskaného zajmu rozhodnout pro studium technickych obord na stfedni
Skole.

Ve vyzkumné praci se téz pokusime odpovédét na problematiku:

e Postaci uloha zakladniho vzdélavani v oblasti technické vychovy a informatiky
alespon na zakladni porozuméni programovatelnych spotfebicl v domacnosti i
v pfipadé, Ze se nebude vénovat dalSimu technicky zaméfenému studiu?

e Nalezeni vhodnych prafezovych témat mezi pfedméty technicka vychova a
informatika. (Kalhous, 2002)

e Bude pfinosné zavést vyuku programovani a praci s poc¢itaCem Fizenych stroju
jiz na zakladni skolu, nebo je lépe ponechat programovani stroji na odborné
stfedni Skoly?

e Jiz dnes se na SS stechnickym zaméfeni vyuduje programovani PLC
automatu, ale rozhodné se vyuka nezamérfuje vylu¢né na tuto oblast. Ma se
tento stav ponechat, nebo vytvofit studijni programy zaméfené na
programovani pocitaem fizenych stroju?

e Rizeni vyrobnich celkt a jejich programovani se dnes vénuji VS se zamé&fenim
na inkriminovanou problematiku. Je vhodné timto smérem pokraCovat, nebo
presunout zaklady programovani stroju pfipadné az na ZS?

4 DISKUSE

Zakladni otazkou, na kterou se budeme snazit taktéz najit odpovéd, zustava, zda pro
nadchazejici populaci je potfeba zaméfit se na programovani stroju jiz na zakladni
Skole nebo zda ponechat tuto problematiku az na stfedni odborné Skoly. Prozatim se
domnivame, ze s vyukou programovani pocitaci fizenych stroju by se mélo zacit co
mozna v nejdfive, tzn. na zakladni Skole, nebot tim se zvySuje Sance na objeveni
technicky zamérenych talentl z fad zaku zakladnich Skola a zaroven se tim zvySuje i
motivace se dale vénovat technickym oborim.

Je vice nez pravdépodobné, ze nasledujici generace budou nuceni strojim vice
porozumeét a dokazat je ovladat. Nemusi se nutné jednat pouze o vyrobni prostfedky,
ale i vdomacnosti budeme obklopeni domacimi spotfebici, které nepostaci jen ,zapnou
a vypnout®, ale bude potfeba s nimi jistym zplsobem komunikovat, zadavat povely,
fidit je — programovat. Vzhledem k tomu, Ze pro zatim nelze predpokladat umélou
inteligenci na urovni Clovéka, bude vzdy zadavani Ukoll — algoritmus zaviset na
pfesném zadani Clovékem.
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Ackoliv se mnohym lidem muZze jevit, Ze dovednosti v oblasti programovani ziska zak
az na technicky zamérené stfedni Skole, zaCina se stale vice jednat o tom, Ze je nutné
s podobnou vyukou zacit jiz na zakladni Skole. Samozfejmé s tim je spjata i pfipadna
uprava RVP, protoZe Casu v deviti roCnicich neni nazbyt a bylo by nasledné potreba
stanovit priority s naslednym rozsahem konkrétnich vyucovanych oblasti.

5 ZAVER

Zavérem lze fFici, Ze algoritmizace, dovednost chapat pracovni postupy stroju se
schopnosti jejich programovani — fizeni, by méla byt pfi nejmenSim zkoumana s
ohledem na pfedpokladany budouci technologicky rozvoj v oblasti poCitacem fizenych
stroju, ktery jiz avizuje dalSi védeckotechnicka revoluce — Primysl 4.0. V opacném
pfipadé muze nastat generaCni propad, kde nebudou nékteré nasledujici generace
schopné adekvatné ovladat dostupné stroje a Ceské Skolstvi bude vychovavat méné
kvalitni pracovniky na trh prace. Z téchto divodd se domnivame, Ze zvolené téma
disertaCni prace je velmi aktualni a bude pfinosem pro pedagogy v praxi i SirSi
vefejnost.

| v pfipadé, kdy si zak zakladni Skoly po jejim absolvovani nezvoli dalSi elektro-
technické zaméreni dalSiho vzdélavani ma smysl se touto problematikou ve vyuce
zabyvat. Nastup primyslu 4.0 se neoCekava jen v korporatni sféfe, ale téz v bézné
domacnosti. V dobé salovych pocitacl si také nikdo nedokazal predstavit, ze osobni
pocitaC bude v kazdé domacnosti. Nebyla tak spoleCenska objednavka vzdélavat v
této oblasti populaci jiz na ZS a jaka je situace jiz dnes vsichni vidime. Vedle
schopnosti Cist, psat a pocitat se za zakladni gramotnost povazuje i ovladani ICT
technologii.

Ne jinak tomu bude v pfipadé programovani elektrickych zafizeni v domacnosti. Smart
elektrické spotfebice se v dnesni dobé pfilis jeSté nevyskytuji, ale mnohem agresivné;ji
jdou do popredi inteligentni elektroinstalace. Minimalné v této oblasti je potfeba
pfipravit mladou generaci, i kdyZ se nemusi nutné jednat o schopnost programovat
PLC automaty. PostaCi pouhé porozuméni a schopnost si nastavit zakladni
automatizacni prvky viastni domacnosti. (PSencikova, 2009) Jednim z pfikladd mize
byt systém Loxone (2020), pfipadné Apple HomeKit (2018).
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CUISENAIRE RODS IN PRIMARY SCHOOL MATHEMATICS
EDUCATION

CUISENAIROVY HRANOLKY VE VYUCE MATEMATIKY NA
1. STUPNI ZAKLADNI SKOLY

Sarka Péchouckova, Lukas Honzik

Abstract

Primary school children find themselves in the concrete operational stage. Thus, it is
desirable for them to gain new knowledge by the means of visual perception, that is,
through illustration or manipulation. Cuisenaire rods are a suitable tool for manipulation
as they can be used for number comparison and the illustration of elementary
mathematical operations.

Key words: Cuisenaire rods, mathematics, primary school

Abstrakt

Z&ci na 1. stupni zakladni $koly se nachazeji ve stadiu konkrétnich operaci. Proto je
treba, aby nové matematické poznatky ziskavali prostfednictvim vizualniho vnimani,
tedy na zakladé znazornéni nebo manipulace. Vhodnou pomuckou k manipulaci jsou
Cuisenairovy hranolky, které muzeme vyuzit pfi porovnavani Cisel a znazornovani
zakladnich matematickych operaci.

Kliéova slova: Cuisenairovy hranolky, matematika, primarni Skola

1 CUISENAIROVY HRANOLKY

Zaci na 1. stupni zakladni Skoly se nachazeji ve stadiu konkrétnich operaci (Piaget,
1999; Piaget, Inhelderova, 2014). Proto je tfeba, aby nové poznatky ziskavali
prostfednictvim vizualniho vnimani, tedy na zakladé znazornéni nebo manipulace.
K manipulaci vyuzivame ruzné pomucky — vicka od PET lahvi, fazole, stavebnice.
Vhodnou pomdckou jsou i Cuisenairovy hranolky.

Autorem téchto hranolku je Belgi¢an George Cuisenaire (1891 — 1976), ktery tvrdil, ze
noty v hudebnich stupnicich a €iselné relace si navzajem odpovidaji. Proto sestavil
.Klavesnici pro matematiku“, sadu peclivé navrzenych hranolkdl v odstupriovanych
délkach a vybranych barvach. Cuisenairovy hranolky maji tvar pravidelného
Ctyfbokého hranolu s podstavnou hranou o velikosti 1 cm. Délka hranolk( se méni od
1 cm do 10 cm. Hranolky stejné délky maji stejnou barvu a reprezentuji stejné
pfirozené Cislo (tab. 1, obr. 1).

Na sou€asném Ceském trhu s pomuckami jsou znamé pod nazvem barevné tycinky
nebo barevné hranolky. Pomlcka obsahuje i konkrétni naméty, jak ji ve vyuce
matematiky vyuzivat, ty se ale vesmés zaméruji pouze na numeraci pfirozenych Cisel
(znazornovani Cisel, porovnavani Cisel) a zakladni matematické operace (scitani,
odcitani, nasobeni a déleni). Domnivame se, Ze hranolky Ize uspésné vyuzit i pfi praci
se zlomky a v geometrii. Pomucku si mizeme i vyrobit. Do jeji vyroby Ize zapoijit zaky
druhého stupné, ktefi by pfipravili hranolky. Zaci 1. stupné& by je pak mohli obarvit, imz
by se s pomuckou blize seznamili a zapamatovali si barvy pfislusné k jednotlivym
Cislim. V nasledujicim textu se pokusime ukazat, jakym zpisobem mohou Zaci s touto
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pomuckou pracovat. Vzhledem k omezenému rozsahu &lanku se zaméfime jen na
nékolik Cinnosti tykajicich se scitani pfirozenych Cisel a strucné seznamime se
sondou, ktera probéhla v prvnim ro¢niku zakladni Skoly.

délka hranolku barva hranolku pfirozené Cislo, které oznaCeni v dalSim
reprezentuje textu

lcm bila 1 jednotkovy hranolek
2cm Cervend 2 dvojkovy hranolek
3cm svétle zelena 3 trojkovy hranolek
4cm fialova 4 CtyFkovy hranolek
5cm Zlutd 5 pétkovy hranolek
6cm tmavé zelend 6 Sestkovy hranolek
7cm Cernd 7 sedmickovy hranolek
8cm hnéda 8 osmickovy hranolek
9cm modrd 9 devitkovy hranolek
10 cm oranzova 10 desitkovy hranolek

Tab. 1 Cuisenairovy hranolky

=73
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Obr. 1 Obr. 2
2 NAMETY PRO PRACI S CUISENAIROVYMI HRANOLKY

2.1 SEZNAMENI ZAKU S CUISENAIROVYMI HRANOLKY

PFi prvotnim seznamovani zakd s Cuisenairovymi hranolky je vhodné nespojovat je
zatim s reprezentaci pfirozeného &isla, ale manipulovat s nimi jako se stavebnici. Z4ci
tedy vytvareji pomoci hranolku rizné ,rovinné obrazky“ (obr. 2), se kterymi pracuiji tak,
Ze napf. zjistuji, kolik hranolkd urcité barvy pouzili na dany obrazek.

V dalsi fazi seznamime Zaky s tim, Ze kazdy hranolek pfedstavuje jiné &islo. Zaci si
mohou hranolky sefadit do fady od nejkratSiho po nejdelSi a pfifadit k nim Cisla od 1
do 10. Zaroven davame zakum ukoly typu, aby napf. jeden pétkovy (Zluty) hranolek
nahradili jednotkovymi hranolky. Tim si lépe uvédomi, jaké Cislo zluty hranolek
predstavuje. Pfi dalSi manipulaci s hranolky doplnime jesté jednotlivé hromadky
hranolkd kartami s Cisly (Péchouckova, 2018).

2.2 POROVNAVANI CiSEL

Porovnavani pfirozenych Cisel zaci demonstruji pomoci porovnavani délek hranolku.
Napf. pfi porovnavani Cisla 7 a Cisla 5 vyberou zaci sedmickovy (Eerny) hranolek a
pétkovy (Zluty) hranolek a pfilozi je k sobé. Zjisti, ze sedmickovy hranolek je delSi nez
pétkovy hranolek, tedy Cislo 7 je vétSi nez Cislo 5. Zapisi 7 > 5.
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2.3 RESENi JEDNODUCHYCH NEROVNIC

Pfi feSeni nerovnice x > 6 zaci polozi na lavici Sestkovy (tmavé zeleny) hranolek a
pfikladanim dalSich hranolkd hledaji hranolky, které jsou delSi (vétSi) nez hranolek
tmavé zeleny. Najdou tedy Cerny hranolek, hnédy, modry, oranZovy. Tedy feSenim
jsou Cisla 7, 8, 9, 10.

Pfi feSeni nerovnice 4 > x zaci polozi na lavici ¢tyrkovy (fialovy) hranolek a pfikladanim
dalSich hranolkt hledaji hranolky, které jsou kratSi (mensi) nez hranolek fialovy.
Najdou tedy bily hranolek, ¢erveny a svétle zeleny. ReSenim jsou tedy €isla 1, 2, 3.

2.4 ZNAZORNOVANIi DVOJCIFERNYCH CiSEL

Pfi znazornéni napf. Cisla 13 pouziji zaci jeden desitkovy (oranZovy) hranolek a jeden
trojkovy (svétle zeleny) hranolek, které umisti tésné za sebe (obr. 3). Pokud budeme
chtit zdaraznit rozklad Cisla na desitky a jednotky, muzZzeme pouzit jeden desitkovy
(oranzovy) hranolek a tfi jednotkové (bilé) hranolky (obr. 3).

Podobné pfi znazornéni napf. Cisla 52 mizeme vzit bud pét desitkovych (oranzovych)
hranolk(l a jeden dvojkovy (Cerveny) hranolek, nebo pét desitkovych (oranzovych)
hranolkd a dva jednotkové (bilé) hranolky.

e
o e |
Obr. 3 Obr. 4

2.5 SCITANI CIiSEL V OBORU DO 10

PFi sCitani napf. Cisla 4 a Cisla 5 vezmou Z&ci jeden ¢tyrkovy (fialovy) hranolek a hned
za ného pfilozi jeden pétkovy (zluty) hranolek. Poté experimentovanim zkoumaji,
jakym hranolkem mohou tyto dva hranolky nahradit. PfiloZi vedle jeden devitkovy
(modry) hranolek (obr. 4). ZapiSi 4 + 5 = 9. Stejnym zpusobem pocitaji dalSi spoje
uvedeného typu.

2.6 RESENi JEDNODUCHYCH ROVNIC

PFi feSeni rovnice x + 6 = 8 polozi zaci na lavici osmi¢kovy (hnédy) hranolek a tésné
pod ného daji hranolek Sestkovy (tmavé zeleny). Zkoumaji, jakym vhodnym hranolkem
Sestkovy hranolek doplni. Zjisti, ze pokud k Sestkovému (tmavé zelenému) hranolku
pridaji dvojkovy (Cerveny) hranolek, nahradi tak hranolek osmickovy (hnédy). Tedy x
=2.

Pfi feSeni rovnice 10 — x = 7 poloZzi Zaci na lavici desitkovy (oranzovy) hranolek a tésné
pod ného daji sedmickovy (Cerny) hranolek. Zkoumaji, jaky hranolek k sedmic¢kovému
doplni, aby nahradili desitkovy (oranzovy) hranolek. Zjisti, Ze musi pouZzit trojkovy
(svétle zeleny) hranolek.
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2.7 SCITANI CISEL V OBORU DO 100 BEZ PRECHODU DESITKY

Pfi sCitani Cisel bez pfechodu desitky napf. u spoje 41 + 8 si Zak nejdfive pfipravi Ctyfi
desitkové (oranzové) hranolky a jeden jednotkovy (bily) hranolek. Poté za jednotkovy
hranolek pfilozi jeden osmickovy (hnédy hranolek). Experimentovanim zkouma, jakym
hranolkem muze jednotkovy (bily) a osmickovy (hnédy) hranolek nahradit — jednim
devitkovym (modrym) hranolkem. ZapiSe 41 + 8 = 49. Stejnym zpUsobem pocita dalsi
spoje uvedeného typu.

V nasledujici kapitole se budeme zabyvat sondou, ktera probéhla v 1. ro¢niku zakladni
Skoly. Zaci provadéli reprezentaci nékolika pfirozenych &isel pomoci operace séitani
prostfednictvim Cuisenairovych hranolk. Ukoly, které byly v ramci sondy z&kdm
zadany, je mozné zaradit i do bézné vyuky matematiky.

3 SONDA REALIZOVANA NA ZAKLADNI SKOLE

V 1. roCniku zakladni Skoly byla realizovana sonda, které se zucastnilo celkem
50 zakl. S kazdym zakem jsme pracovali individualné v oddélené mistnosti. Jeho
ukolem bylo zaplatit cenu zbozi, kterou jsme mu ukazali na karté, pomoci zvlastnich
penéz, kterymi byly Cuisenairovy hranolky. Hranolky byly pfipraveny na hromadkach,
pro lepSi orientaci byla kazda hromadka opatfena kartiCkou s Cislem, které hranolky
predstavovaly. Zaci pinili Ukoly postupné b&hem celého $kolniho roku. Cilem sondy
bylo mimo jiné zjistit, jaké pocetni spoje Zaci pfi reprezentaci vybranych Cisel pouzivaji
a jak se pouzivané spoje méni v prubéhu celého skolniho roku.

Tabulky 2 a 3 ukazuji prfehled spoju, pomoci kterych byla v jednotlivych experimentech

reprezentovana pfirozena Cisla 4 a 5. Zaroven je zde uvedena relativni Cetnost vyskytu
téchto spojl vyjadfena v procentech.

Spo Relativni ¢etnost (v %)
listopad leden bfezen duben cerven
1+1+1+1 39 39 7 7 6
2+2 23 24 31 47 31
3+1 31 16 38 31 54
1+2+1 7 6
1+1+2 - 8
2+1+1 - 7
1+3 - 8 16 15 9
Tab.2 Cislo 4

Pfi reprezentaci Cisla 4 méli Zaci k dispozici jednotkove, dvojkove a trojkové hranolky.
V listopadu pouzivali nej¢astéji pocitani po jedné. Témér tretina zaku zvolila pficitani
k vétSimu Cislu, tedy spoj 3 + 1. Tento spoj se v €ervnu objevil u vice nez poloviny déti
a prfevazoval i nad spojem 2 + 2, tedy scitani dvou stejnych scitanca. (tab. 2).

V listopadu se pfi reprezentaci Cisla 5 nejvice (téméf u poloviny zaku) vyskytovalo
pocCitani po jedné. Témér Ctvrtina déti pouZzila spoj 3 + 2, ktery prevazoval také
v nasledujicich dvou experimentech. V dubnu dostali Zaci k dispozici kromé
jednotkovych, dvojkovych a trojkovych hranolku také hranolky ¢tyrkové, coz ziejmé
ovlivnilo volbu spoje. Zaci pouzivali nejéastéji spoj 4 + 1. V &ervnu se ve srovnani se
Ctvrtym experimentem pocet déti pouzivajicich spoj 4 + 1 snizil, i kdyz tento spoj stale
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pfevazoval, a naopak se zvysSil poCet déti, které pracovaly se spojem 3 + 2. Pomérné
velké zastoupeni (16 %) mél spoj 2 + 3 (tab. 3).

Spoi Relativni ¢etnost (v %)
listopad leden bfezen duben cerven
1+1+1+1+41 46 31 8 6 6
2+3 16 - - 17 16
3+2 23 54 69 8 31
3+1+1 8 8 - - -
2+2+1 7 7 8 - -
1+2+2 - - 15 - -
2+1+1+1 - - - - 6
4+1 - - - 62 41
1+4 - - - 7 -
Tab. 3 Cislo 5
4 ZAVER

VySe uvedeny text nepopisuje vSechny moznosti, jak s Cuisenairovymi hranolky
pracovat. Mohl by se vSak stat urcitou inspiraci pro ucitele, jak zaradit do vyuky
matematiky dal$i zpusob matematického modelovani. Je vSak dulezité si uvédomit, Zze
k vytvofeni spravné predstavy daného matematického pojmu je potfeba, aby Zaci
pracovali s rGznymi modely.

Tento clanek vznikl za podpory projektu GRAK2020 ,Fenomény doprovazejici
vytvareni matematickych predstav®.
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OPEN AIR WOODWORK IN PRE-SCHOOL EDUCATION

VENKOVNI PRACE SE DREVEM V PREDSKOLNIM
VZDELAVANI
Jifi Prchlik

Abstract

This contribution gives a short point of view on woodwork in forest kindergarten
VétviCka. Article was written by teacher who has rich experience with wood activity.
Teacher summarizes his attitude to this issue and gives a little advice how to start
woodwork with kids. It suits for those teachers who speculate about start of wood
activity.

Key words: pre-school, preschool, woodwork, forest, kindergarten

Abstrakt

Prispévek poskytuje uzky pohled na praci se dfevem v lesni matefské Skole Vétvicka.
Obsah je zalozen na zkuSenostech privodcul a pedagogU této materské Skoly. Stru¢né
shrnuje pfistup a metodiku k této Cinnosti, a zaroven poskytuje rady a podnéty pro
zlepSeni pedagogické prace. Obsah je vhodny pro ctenafe, ktefi se rozhoduji Ci
uvazuji, zda ve vlastni praxi preprimarniho vzdélavani s vyrobou ze dfeva nezacit.

Kli¢ova slova: Lesni, matefska $kola, MS, skolka, predskolni, prace se dfevem

PREDMLUVA
~Respektujici pfistup a duavéra v déti je zakladnim predpokladem k pfirozenému a
volnému rozSifovani dovednosti a kompetenci u déti.” (Kopfiva, 2008)

Jsem pedagog a privodce pulsobici v Lesni matefské Skole Vétvicka a mam
dlouholetou zkuSenost s praci se difevem a dilniCkami s pfedskolnimi détmi. Postupné
jsem se podilel a stale se podilim na budovani zazemi Skolky a rozS§ifeni moznosti
kreativnich Cinnosti se dfevem.

V lese Ize nalézt mnoho klacikli, zlomenych a spadanych vétvi, odfezku z tézby, to
vSe muze slouzit ke hie pfimo, klacik mize byt zubnim kartackem, kara televizi apod.
Vyroba ze dfeva se tak stava nadstavbou, rozSifenim, hrou.
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Obr. 1 Déti MS Vétvicka pro praci s nastroji

1 PRIPRAVA A VOLBA VHODNEHO PRISTUPU

Vyroba ze dfeva prochazi vice ¢i méné vSemi vzdélavacimi oblastmi, tak jak jsou
uvedeny v RVP PV. Zélezi tedy pouze na nas, jak potencial této aktivity vyuZijeme.

Za jednu ze stézejnich véci povazujeme spravneé urceni cile. StarSi déti se zaméfi na
vysledek, kterého dosahnou jim jiZ znamym postupem, pro mladsi je cil samotna
vyroba, a prozitek zni. Dé&ti jsou Castokrat uneseni i pouhym pozorovanim
odpadavajicich pilin nebo sledovanim hiebiku utapéjicino se ¢im dal hloubé&ji do dfeva.

Nasim pracovnim prostfedim je zejména les. Zakladni opracovani dieva détmi muze
probéhnout pfi zastavce na vychazce nebo pfimo za pochodu. Proto je dobreé, aby
mély déti vzdy po ruce nuz a v kapse smirkovy papir. V zazemi Skolky pak mame
improvizovany pracovni stll ze Skolnich lavic a palet, na kterém jsou pfipevnéné
svéraky.

| pfes rozdily v dovednostech a zru€nosti je u vékové smiSenych skupin dulezita
pospolitost a jednotnost. | ti nejmensi by méli mit moznost vyzkous$et si praci napf. i
S nozem, samy mohou dojit k pfesvédceni, Ze je tato €innost pro né jesté pfrilis narocna
(i fyzicky). Tato bezprostfedni zkuSenost vzhledem k rozvoji ditéte velice vyznamna.

Mira pozornosti vénovana jednotlivym détem by méla byt umérna jejich véku,
dovednostem a typu naradi, které pouzivaji (Honzikova, 2005). VétSina naradi, pokud
ma plnit Fadné svoji funkci, je ostra &i v jiném ohledu nebezpeéna (napf. kladivko). Je
proto vhodné pfipravit si vhodné naradi dle vyzralosti skupiny. Napfiklad razné druhy
pilek, Ci Skrabky na brambory zaménovat za pofizy. Na jafe, ve druhé poloviné
Skolniho roku, zabéhlé skupiné se zkuSenostmi mizeme pofiz obvykle jiz svéfit.

Nesmi se zapomenout na zacatku programu détem zopakovat pravidla a stanovit si
kam odkladat naradi a material, napf. pokud nafadi uz nékdo pouziva, je tfeba pockat.
Tim predejdete naslednym konfliktdm Pro pilky, Skrabky, pofizy aj. plati pravidlo
nutnosti upnuti opracovavaného materialu do svéraku.
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2 ZACINAME S VYROBOU

Za zaklad vSeho nafadi povazujeme nlz. Jsou znamy Skolky, ve kterych kazdé dité
ma svUj vlastni zaviraci nlz. Po boufce snad nikdy neomrzi vytvofit si svlj viastni
,vonavy klacik“ z Cerstvé spadanych vétvi. Déti uchvacuje viné pryskyfice a barva
Cerstvé odklirovaného dieva.

Dobfe pfenosny a pro obrabéni vhodny je i smirkovy papir, ktery se hodi na starsi
proschlé vétve. Pokud jsou déti dost trpélivé, a vy mate po ruce smirkové papiry
riznych hrubosti v€etné téch nejjemnéjsich, mize byt klacik détmi opracovan az do
vysoké hladkosti a lesku.

Obr. 2 Autiéko a zvifatko z masivu — vyrobek déti z MS Vétvicka

Osvédcilo se pfi pohybu v terénu mit a pouzivat dvouradou pilku, ktera je na zaviracim
nozi. Zvlasté na jare se hodi také zaviraci pilka na fezani silngjSich vétvi. Tato pilka
vSak neni vhodna pro déti. Pro prvni seznameni déti s pilou je vhodny druh nazyvany
fuchsschwanz, ,liS€i ohon® neboli pila ocaska.

Nejvhodnéjsi pilka pro déti je dle naSeho nazoru mensi ramova pilka na Zelezo
s vertikalnim uchopem. Pilka je lehka, Ize uchopit obourug, nevini se a neohyba, platek
na pilce se da kdykoli vyménit. Vyménitelné platky na dfevo do tohoto ramu ovSem
nepovazujeme za bezpecCné. Platek na fezani kovu ma své vyhody, napf. vytvofi

Vv,

hlavné manipulace s touto pilkou je maximalné bezpecna.

Ruznorody spojovaci material je nedilnou soudasti procesu vyroby. Malou
akumulatorovou vrtaCkou détem predvrtavame dirky na hiebicky a vruty, aby klaciky
mnohdy nevalné kvality pfi zatloukani nepraskly. Pouzivame také nabytkarské koliCky
a spojovaci ,oplatky“ pro vyrobu zvifatek, vzacnéji pak Srouby s matici. Pro konstrukci
vyrobku — mece Ci dfevéné palice pouzivame sukovniky raznych velikosti. Nejvétsi
z nich o priméru 40 mm se vyborné hodi i na vyrobky, kde pfedpokladame umisténi
Cajové sviCky napf. riizné druhy a konstrukce svicnu. Svicny jsou namétem, kde si déti
vyzkousi fadu technologii, a navic své dilo vidi vyuzivané v praxi.

Je mnoho ruznych naradi, které déti dokazou pfi spravném vedeni pouzit, a se kterym
mame zkusSenosti pfi konkrétnich Cinnostech, napf. palici s dlatkem nebo tesarské
kladivo. Vyuziti nékterych nastroji nebo nafadi nemusi byt na prvni pohled zfejmé
nebo se muze jevit jako problematické. Chystame se vyuzit tzv. ,vlastovku®, kterou
nam vénovala ZapadoCeska univerzita. Jedna se o atypicky hoblik, ktery pfipomina
masivni Skrabku na brambory, pouziva se na drobna ohranéni a tam, kam klasicky
hoblik nemuze.
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Obr. 3 Hoblik ,,vlastovka“ (pfevzato z www.wish.com)

3 VYSTUPY A ZAMYSLENI

Vyroba ze dfeva klade vysoké naroky na propojeni hrubé a jemné motoriky spole¢né
s propojenim koordinace oka, soustfedéni a trpélivosti. Tim v maximalni mozné mife
rozviji nejen zru€nost, ale tento druh aktivity podporuje také schopnost dokoncit praci
a pfinasi prozitek a radost z vysledku (Drzalova, 2000).

Limity, kterych mohou nad$ené déti dosahnout, maji mnohdy hranice jen ve znalostech
a manualni dovednosti samotného pruvodce, pedagoga. Je jen na ném, kam az déti
pusti. Také v nasi MS si déti na poslednim pfedskolnim stupni voli sv(j zavére¢ny
projekt, mezi které patfi i vyroba ze dfeva. Hoch zapaleny pro dfevovyrobu si u nas
vyrobil svoji vlastni zidli, velmi péknou a relativnhé pevnou.

Vyroba se dfevem ma i své uskali a nevyhody. Pro pedagoga je naro¢na nejen na
pfipravu a uklid, ale pfedevSim na koordinaci prace. Individualni pfistup a pomoc
détem a soucasné sledovani déni kolem sebe je velmi vyCerpavajici.

Pfi této cCinnosti a obecné takto praktickému pojeti polytechnického vzdélavani
pfirozené stoupa riziko urazu. Je tfeba neustale zvazovat potencialni rizika, a to ve
vztahu ke kazdému ditéti. Kazdé dité ma svuj individualni pfistup, jinak chape a ma
jiné priority (Drzalova, 2000). Nicméné pravidla bezpeCné prace a s nimi
korespondujici kompetence jsou jednim z primarnich cili technického vzdélavani
v matefskych Skolach naseho typu (Slowik, 2015).

e

Obr. 4 a 5 Dievéné svicny a zidle s éastmi zpracovavanymi détmi v MS
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Obr. 6 Drevéna raketa — designové vyuziti spojovacich oplatek v zarezech

4 ZAVEREM

Zprvu se mlze zdat, Ze vyroba ze dfeva, tak jak byla uvedena, je jen Uzce vymezenym
polytechnickym vzdélavanim. Pfes zpusoby zpracovani dieva €i pouzité materialy pro
vyrobu nafadi Ize v8ak pojmout mnoho rozli¢nych obort do spole€ného integrovaného
celku (Slowik, 2015).

Jednim z velkych poznani, které mi vyroba se dfevem pfinesla, je sledovani procesu
pfemény ditéte — od Cisté prozitkové Cinnosti az po €innost zamérnou, zaméfenou na
vysledek.
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LEARNING APPS AND HOW TO USE IT ACROSS THE
SCHOOL CURRICULUM

APLIKACE LEARNING APPS A JEJi VYUZITi NAPRIC
UCIVEM ZAKLADN{ SKOLY

Lenka Benediktova

Abstract

Efficient integration of digital technologies into the teaching/learning process requires
the use of appropriate software. This presentation will introduce the widely used
Learning Apps tool. This application belongs in the group of so-called 'Blank Apps'.
This free software allows teachers to create memorizing aids for any subject and any
age of the students. The application offers numerous templates that the teacher can
use to consolidate the learned knowledge. The created materials are then saved by
the teacher in their account and can be repeatedly edited and distributed to students.
The tasks can be distributed to the students by means of a link or a QR code. Thus,
the teacher can use the created materials not only in a regular lesson, but also during
distance learning. During distance learning, we can greatly appreciate the fact that all
the tasks are performed electronically, so the student does not have to print anything.

Key words: M-learning, modern technologies in education, blank apps, apps in
education, tablets, distance learning.

Abstrakt

Pro efektivni zapojeni digitalnich technologii do vyuky je nutné pouzivat vhodny
software. V tomto pfispévku bude pfedstaven Siroce vyuzitelny nastroj Learning Apps.
Jedna se o aplikaci ze skupiny tzv. Blank Apps, tedy aplikaci bez vlastniho obsahu.
Tento zdarma dostupny software umozriuje ucitelim vytvaret fixaéni prvky do vyuky
napri¢ pfedméty i vékem zakul. Aplikace nabizi pedagogovi mnoho $ablon, které muze
vyuzit pro upevnéni probiraného uciva, jako pfiklad uvedme osmismérky, kfizovky,
slepé mapy, spojovacky, doplfiovacky apod. Vytvofené materialy ulozi ucitel na svém
ucétu a muze je opakované editovat a distribuovat zakim. Distribuce ukold zakim
probihd pomoci odkazu nebo vygenerovanim QR koédu. Zak muaze ukoly plnit z
libovolného zafizeni s internetovym pfipojenim. Hotové materialy tedy muaze ucitel
pouzit nejen pfi bézné hoding, ale také pfi distan¢ni vyuce. V dobé distan¢ni vyuky lze
velmi pozitivné hodnotit fakt, Ze veSkera prace s ukoly probiha elektronicky, neni tedy
nutné pozadovat po Zakovi tisk.

Kli¢ova slova: M-learning, modern technologie ve vyuce, blank apps, vzdélavaci
aplikace, tablet, distancni vyuka.

uvoD

Zaclenovani modernich technologii do vyuky zdanlivé nepfedstavuje nic prilomového.
Zakladni i stfedni Skoly jsou dnes velmi Casto vybaveny kvalitnimi pocitacovymi
stanicemi s vyukovym softwarem, tablety, interaktivnimi tabulemi a dalSimi
technologiemi, které by mély uciteli usnadnit vyuku a mélo by prostfednictvim jich
dochazet k lepSimu osvojeni si pozadovanych védomosti, dovednosti a navykl zaky.
Pochopitelné vzdy zalezi na zplasobu vyuziti téchto technologii ve vyuce, schopnosti
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Zakl s nimi pracovat a pfipravenosti ucitele umét téchto nastroju ve vyuce efektivné
vyuzivat (VaniCek 2009). V tomto ¢lanku si pfedstavime aplikaci Learning Apps, ktera
patfi do kategorie blank apps, tedy kategorie aplikaci bez vlastniho obsahu. Umoznuje
tedy ucitelim vytvaret materialy pro procvieni uciva nezavisle na pfredmétu €i véku
Zzaka. S hotovymi materialy mohou Zaci pracovat idealné pomoci mobilnich zafizeni,
tabletd nebo smartphonu. Strategii vyuky s vyuZitim aplikace Learning Apps tedy
muzZeme zafadit do m-learningu. Pozitivni vliv m-learningu, tedy u€eni s mobilnim
zarizenim, byl dokazan mnoha studiemi nejen v Evropé. Pouzivani mobilnich zafizeni
ve vyuce zlepSuje vztah zaka k probirané latce, zvySuje jejich motivaci a urychluje
proces uceni. Prace s technologiemi zaky bavi, dava jim moznost pracovat samostatné
a v urCité mife dle svého uvazeni. Nékteré studenty motivuje uz fakt, Ze mohou
pracovat s tabletem bez ohledu na to, o jaky ukol jde (Jeno et al. 2017). Uz pfitomnost
zarizeni pro né €ini hodinu zabavnou. V nasledujicich kapitolach podrobné popiSeme
zminénou aplikaci a uvedeme moznosti jejiho zapojeni do vyuky.

1 CHARAKTERISTIKA APLIKACE

Aplikace Learning Apps spada mezi tzv. prazdné aplikace (blank apps). To znamena,
Ze neni navazana na zadny pfedmét, ani neni pfipravena pro urc€itou vékovou kategorii
zaku a studentd. Viastnim vzdélavacim obsahem ji pIni ucitel, a vytvofené materialy
tedy maze pfizpUsobit cilové skupiné. Da se Fici, Zze aplikace je vyuzitelna napfi¢ vdemi
ro¢niky zakladni Skoly. Aplikace se nachazi na adrese www.learningapps.org, a ucitel,
ktery ji chce vyuZzivat, musi vyplnit bezplatnou registraci. Po registraci ziskava pedagog
svUj prostor, kde muze vytvaret, spravovat a kdykoliv editovat své materialy. Aplikace
slouzi pfedevsim pro fixaci u€iva, proto umoznuje tvofit interaktivni cvi€eni rliznych
typl, napf. spojovani pojmu, doplfiovani pojmu, test z uzavienych otazek, tridéni
pojmu do skupin, pfifazovani pojmu0 k obrazkim, anebo také hravéjsi formy jako jsou
kiizovky, osmismérky, Sibenice apod (obr. 1). Samotné vytvareni materiald je velmi
jednoduché a intuitivni, Cemuz pomaha také fakt, Ze pracovni prostfedi je v Cestiné.
Pedagog ke tvorbé pfistupuje pres tlacitko ,Vytvofit aplikaci“, nasledné ma na vybér
z 19 Sablon pro tvorbu interaktivnich pracovnich listd a 5 Sablon pro dal$i nastroje
(kalendar, nasténka, anketa apod.).
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Obr. 1 Sablony dostupné v aplikaci Learning Apps (zdroj: vlastni)

Po zvoleni konkrétni Sablony se ucitel dostava do editacniho modu, kde pomoci
navodného formulafe zadava obsah cvieni, kterym muaze byt nejen text, ale také
obrazky. Pfed samotnym ulozenim prace se pedagog dostava do rezimu nahledu, kde
muUze ovéfit, zda je cviCeni spravné sestaveno. UcCitel musi spravné oznacit vybér
spravnych odpovédi, podle kterych aplikace poskytuje Zzakovi zpétnou vazbu. Po
ulozeni pfichazi na fadu vybér formy, pomoci které bude material poskytnut zakim. Je
mozné pouzit hypertextovy odkaz, ktery cvi€eni zobrazi, nebo vygenerovat QR kod,
ktery Zaci snadno pfeCtou svym mobilnim zafizenim. Hotovy material ma ucitel ulozeny
ve slozce Moje aplikace, kde muze dale vytvaret podslozky a materialy tfidit dle
potieby (pfedméty, rocniky apod.).

Registrovany ucitel maze také vyuzivat materialy jinych uzivateld, a to pomoci tlagitka
Prochazet aplikacemi. Vyhledavat muaze dle kliCovych slov nebo pomoci
prednastavenych kategorii dle oboru (obr. 2). Nalezeny material mize ucitel odkazat
zakum pfimo z uctu autora nebo si jej zkopirovat na svij ucet, dale ho editovat a az
poté nabidnout zakim. Dulezité je uvédomit si, Ze vytvofena interaktivni cviCeni
neprochazeji Zadnou centralni kontrolou a spravnost jejich feSeni tak urCuje pouze
autor. Je tedy vice nez vhodné materialy pred distribuci zakim zkontrolovat. Ne
vSechny materialy, které jsou uciteli vytvoreny, jsou sdileny, rozhodnuti je na autorovi,
ktery urCi, zda je material vefejny nebo soukromy.

40



Inovace a technologie ve vzdélavani

< CeStina [y
LearningApps.org
b - Nastaveni Gétu: Lenka Benediktova &
Q | 88 Prochazet aplikacemi | ¢ Vytvorit aplikaci iIZ Métiidy | % Moje aplikace
Matefska &kola Vy8&( vzdalavan!
Kategorie Média: vechno < Stupné:
= Angliétina = Ekonomie = [talstina = Psychologie = Strojirenstvi = Viechny kategorie
= Astronomie = Filozofie = Latina = Priprava na povoldnia = Uc€ebni pomucky = Zemépis
= Biologie = Francouzstina = Matematika pr'aklické- vyuovani = Vychova k obéanstvi « Cestina
= Chemie = Fyzika = Nabozenstvi = Pfirodopis = Vychova ke zdravi = Cestina jako cizi jazyk
= Dalsi jazyky « Hudebni vychova « Néméinaprorodiie " Rustina « Vytvarna vych « $panélstina
« Déjepis « Informatika Al =:;Sport
= Pracovni éinnosti
Priklady

,) |
s >~

Verbes pr L'article partitif - Dobytie Juzného pélu geometrické utvary

slovni zasoba
T—.ﬁ.u.ru.a.r.t 4 ’i \\ /
S ; RS 2 \/ 2
Délka samohlasek Prifadte zvuk k Padové otazky Déleni desetinného Funkce
hudebnimu nastroji ¢&isla 10, 100, 1000, 10

Obr. 2 Prochazeni hotovymi materialy jinych uzivatell (zdroj: vlastni)

Pokroéilou funkci aplikace je sprava zaka. Zak, ktery od ugitele obdrzi odkaz na online
cviceni, po vyplnéni vidi, jak si vedl, nebot’ aplikace jeho praci automaticky vyhodnoti
a umozni mu opravit nasledné chyby. UCitel ovSem nema zadnou zpétnou vazbu a
kontrolu, zda zak praci vyplnil, popf. jak byl uspésny. Tuto problematiku fesi tlaCitko
Mé tfidy, kde si ugitel mize zakladat jednotlivé tfidy a pinit je zaky. Zaky, ktefi jsou
Cleny tfidy, je nutné registrovat, a také oni se pfi pfistupu do aplikace musi pfihlasit.
Nasledné vidi tlaCitko Ma tfida, kde si mohou zobrazit tfidy, kam patfi. V jednotlivych
tfidach pak najdou materidly, které jim ucitel pfifadil a s ttmi mohou i opakované
pracovat. Pokud zak ukol bezchybné dokonci, tedy i pokud postupné opravi chyby,
které mu aplikace ukazala, oznaci se v jeho uctu material zelenym zaSkrtavacim
symbolem. UcCitel ve svém uctu muze ziskat informaci o tom, zda zak cviceni otevrel a
Vv jaky Cas. Pokud zak cviCeni uspésné projde, dostane ucitel informaci o tom, Ze zak
cviCeni splnil a kolik Casu na spinéni potfeboval. Podrobnéjsi zpétna vazba, jako napf.
kolik oprav musel Zak ucinit atd., bohuZzel v aplikaci neexistuje.

2 VYUZITI APLIKACE VE VYUCE

M-learning je moderni pojeti vyuky. Mulet a kol. (2019) uvadéji, ze je jedinecny
zejména ve své dostupnosti. Pfi m-learningu nejsou studenti vazani ani Casem, ani
mistem. Dfive byl m-learning zaméfen zejména na vyuZzivani mobilnich technologii,
soustfedil se na zapojeni samotného mobilniho zafizeni, napf. notebooku, tabletu,
smartphonu, PDA apod. V soufasné dobé za m-learning povaZzujeme komplexni
proces uceni za pomoci mobilniho zafizeni. Vyzdvihovana je pfenositelnost mobilniho
zarizeni, komplexnost a Siroké spektrum jeho vyuZziti. Jedna se tedy o typ technologicky
podporovaného uceni (Baydas a Yilmaz 2018). Jak vidime, m-learning je Siroky pojem a
stejné tak je Siroké také spektrum vyuZiti aplikace Learning Apps ve vyuce. S aplikaci
mohou Zaci pracovat na svém dotykovém zafizeni nebo také na pocitaci (obr. 3, 4).
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Vzhledem Kk pfizplisobeni ovladani dotykem vSak neni prace na stolnim pocitagi nebo
notebooku zcela idealni. LepSi vyuZitelnosti dotykovych zafizeni pfispiva také fakt, Ze
hotové pracovni listy se daji zakim zpfistupnit nejen hypertextovym odkazem, ale také
QR kodem, ktery si pomoci svych mobilnich technologii snadno nactou.

il T-Mobile CZ = 9:32 100 % (@) .41l T-Mobile CZ = 9:33 100 % (=)

Zavrit @ learningapps.org »A C, Zavrit @ learningapps.org AA G

ﬁ“

= 2@
zpét

A

Uloha

Kliknutim na Spendlik pridej popisek k
Castem ruky.

klicni kost kost loketni kost pazni

kosti

kost vietenni , .
zaprstni

kosti zapésti

lopatka ¢lanky prstd

-

™M @ M @
Obr. 3 Interaktivni pracovni list v zakovském zafizeni (zdroj: vlastni)

/| T-Mobile CZ LTE 9:34 100 % (=)

Zaviit @ learningapps.org A

@
. LISKA
. JELEN

© @ N U s W N =

rirjle ElnO|O|m|O|C|<| &> Xx |0
N =% |plo|l» | z|lc|lo|c|loz| x|
=T x| o r c|lxmo|rom o > @ v
o2 A O X |« | DFlOo|» A - > XA
Z|Z v e P2l O<|—mP uo - x| > Cc
< x|« | ®|=<|D|x|Fr o [~ = o|<|6
ololc v |x|c|m|lo —om|lo|r | «
2 X< -|lomo|<|olo|> o/ N|m|m
olN|z 2| |x|c|0|lo o4 |0|N|o O
< x|v|lm|ldA|lemec|a|<x|l</m 2|+ 0
cla|ldAemz|lrix|lz o< oo —
olwm|<x X|r|®>|m|m|m m N o> O X
clo|lvN|T|N|Z|x . O|le | 0> |x|=<

Obr. 4 Pracovni list formou osmismérky (zdroj: vlastni)

42



Inovace a technologie ve vzdélavani
2/2020

Jakym zpUsobem, v jaké ¢asti hodiny, popf. jak ¢asto budou zaci aplikaci pouzivat je Cisté
na uciteli. Aplikaci je mozné vyuzivat pfimo ve vyuce, v ramci fixace u€iva, opakovani pred
testem nebo také k zaméstnani zakd napf. béhem ustniho zkouSeni jednotlived. Vytvorené
pracovni listy v8ak mohou Zaci pouzit také k domaci pfipravé ¢i v dobé distanéni vyuky,
coz se ukazalo velmi aktualni v roce 2020. Interaktivni listy z aplikace Learning Apps mize
Zak vypracovat opakované a navic zcela bez nutnosti tisku. | pokud neni registrovany,
dostava okamzitou zpétnou vazbu ke své praci a v pfipadé registrovaného zaka dostava
zpétnou vazbu také ucitel. Pedagogim tim padem odpada naro¢na prace kontroly
jednotlivych pracovnich listl, Zakim zase problémy s tiskem a naslednym skenovanim
vypracovaného ukolu.

3 ZAVER

V tomto ¢lanku bylo popsano vyuziti aplikace Learning Apps ve vyuce na zakladni
Skole. Tato aplikace je velice Siroce vyuzitelna napfi¢ uCivem zakladni Skoly. Lze
naplnit libovolnym obsahem a poskytuje Zakim zpétnou vazbu. Nejen tato aplikace,
ale i dalSi podobné nastroje ziskaly na vyznamu v dobé distan¢niho vzdélavani v ramci
pandemie CoVid-19. Vyjime¢na situace, ktera nastala v bfeznu 2020, onemocnéni
CoVid-19, vyhlageni stavu nouze v Ceské republice a nasledné uzavfeni véech $kol
od 11. bfezna 2020 ukazalo, Ze na distan¢ni vyuku nejsou Cesti ucitelé pfipraveni tak,
jak by se oCekavalo vzhledem k probihajicim nebo jiz ukonéenym projektim, které
mély za cil pedagogy naucdit tyto moderni nastroje efektivné pouzivat. Ceska $kolni
inspekce ve své zpravé ze dne 15. dubna 2020 uvadi, Zze nejCastéjSi komunikacni
platformou na zakladnich Skolach je WhatsApp a velky podil $kol se Zaky komunikuje
pouze prostrfednictvim e-mailu nebo pres socialni sité. Néktefi ucitelé maji pocit, ze
nemaji dostateCné znalosti k ovladani digitalnich zafizeni. Jini nechtéji do jejich
poznani investovat &as. (CSI 2020a). Vyroéni zprava CSI z prosince 2020 (2020b)
mimo jiné uvadi, Ze nejCastéjSim zplusobem kontroly Zzakovskych praci uciteli bylo
opravovani nafocenych pracovnich listl Zzaka, coz mélo za nasledek zvySené Casové
naroky na ucitele. Pravé v tomto ohledu by mohlo zapojeni aplikace Learning Apps
ucitelim usnadnit a zefektivnit praci, nebot’ jim odpada nutnost kontroly tisténych
materiald. Mnozi se v8ak drzi zaruenych postupd, i kdyz CSI (2020b) uvadi, ze
distan¢ni vyuka znamenala velky posun v ziskani digitalnich kompetenci uciteli. Také
pro zaky je prace s interaktivnim pracovnim listem jednodussi, odpada nutnost tisku.
Vzhledem k souCasné nakazové situaci se da predpokladat, Ze distanCni vyuka
nebude zalezitosti zcela vyjimeCnou, a proto je vhodné pfipravit se na ni, napf.
seznamenim se s vhodnymi aplikacemi, ktera nam ji mohou usnadnit.
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PUPILS" BEHAVING DURING WORKING WITH A ROBOTIC
KIT: THE BASES FOR CREATING A RESEARCH TOOL

POCINANI ZAKU PRI PRACI S ROBOTICKOU STAVEBNICI:
VYCHODISKA TVORBY VYZKUMNEHO NASTROJE

Jan Batko, Lucie Rohlikova

Abstract

In this article, the bases, process of creating and the final look of testing tasks set were
described. The set was used as a testing tool during the research focused on pupils”
behaving during solving the tasks in educational robotics. The set of tasks was created
to be used in programming environment LEGO Mindstorms EV3 and the set contained
15 tasks. In this article, we introduced the aspects which were taken into account
during creating the set, what the tasks set was based on, what parts each task consists
of, how the pilot testing influenced the final look of testing tool as well as how the tasks
set was accepted by pupils themselves.

Key words: Testing, LEGO Mindstorms EV3, programming, algorithms, primary
school.

Abstrakt

V tomto pfispévku jsou popsana vychodiska, postup tvorby a finalni podoba testovaci
sady uloh, ktera poslouzila jako testovaci nastroj v ramci vyzkumu zaméfeného na
pocinani zakl pfi fedeni uloh z oblasti edukacéni robotiky. Sada uloh byla vytvorfena
pro pouziti v programovacim prostfedi LEGO Mindstorms EV3 a obsahovala 15 uloh.
V pfispévku predstavime, jaké aspekty byly pfi tvorbé zohlednény, z Ceho sada uloh
vychazela, zjakych Casti se kazda uloha skladala, jak ovlivnilo finalni podobu
testovaciho nastroje pilotni ovéfovani a takeé to, jak byla sada uloh pfijata samotnymi
zaky.

Klicova slova: Testovani, LEGO Mindstorms EV3, programovani, algoritmizace,
zakladni skola.

uvoD

Edukacni robotika je oblast, ktera si nachazi cestu do vzdélavani po celém svété.
V zahrani€i je vyuzivana jako dulezita soucast vzdélavani v oblasti STEM a také jako
prostifedek pro rozvoj informatického mysleni zakd (Eguchi, 2014). Dukazem o tom, Ze
se nejedna pouze o doménu vybranych skol je fakt, Ze se edukacni robotika dostava
také do pfipravy ucitell a vznikaji rdzna kurikula, kterd pomahaji s jejim zaclenénim
do vyuky, napf. (Alimisis, 2019).

V Ceské republice se pozice robotiky ve vzdélavani aktualné buduje. Jak bylo zjisténo
vramci dotaznikového Setfeni mezi uciteli, edukacni robotika je v soucasnosti
nejCastéji vyuzivana v ramci volnoCasovych aktivit, kde jeji zafazeni nelimituje nizka
hodinova dotace informatiky na prvni a druhém stupni zakladni Skoly. (Batko, 2017)

Podstatné odliSny budouci scénar ale vytvari aktualné probihajici kurikularni reforma.
Jiz v navrhu revize oblasti ICT byla totiz jako jedna z oblasti ramce ocekavanych
vystupl uvedena algoritmizace a programovani (NUV, 2018). Diky tomu muize dostat
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edukacni robotika prostor pro zaclenéni pfimo do intrakurikularni oblasti, zejména
do vyuky informatiky.

Jednim z hlavnich ramcl chystanych zmén byl strategicky dokument s nazvem
Strategie digitalniho vzdélavani do roku 2020. Hlavni sméfovani intervenci do
vzdélavani, které tento dokument uvadi, naznacuji uz jeho cile. Jedna se napfiklad
0 snizovani nerovnosti ve vzdélavani nebo zejména o podporu kvalitni vyuky a ucitele.
Mezi prioritni cile strategie ale patfi zlepSeni kompetenci zaku v oblasti prace
s informacemi a digitalnimi technologiemi a rozvoj informatického mysleni. (MSMT,
2014) Jak uz uvadime v uvodu, jednim z prostfedkd hojné vyuzivanych pro rozvoj
informatického mysleni ve vzdélavani je pravé robotika.

Inovaci vzdélavaci oblasti Informatika (respektive ICT) s dlrazem na rozvoj
informatického mysleni se vénoval projekt PRIM (Podpora rozvijeni informatického
mysleni). Jeho cilem bylo mimo jiné vytvofit ucelenou sadu vyukovych materialQ
vCetné metodické podpory pro ucitele vSech stupid vzdélavani. Mezi vytvofenymi
uCebnicemi je také sada ucebnic zafazena do oblasti zakladu robotiky. Jedna se
0 ugebnici LEGO Wedo pro 1. stuperi ZS, uéebnici LEGO Mindstorms pro 2. stuperfi
ZS a dale udebnice Micro:bit s Pythonem a Arduino pro stfedni $koly. U&ebnice
seznamuji ucitele stim, jak danou oblast informatiky ulit a zaroven rozvijet
informatické mySleni zakd v souladu s nové vznikajicimi Ramcové vzdélavacimi
programy. Promény se doCkala také pfiprava budoucich ucitelt na vysokych Skolach,
ktera byla urCitym zplsobem sjednocena v oblasti odborné i didaktické. (PRIM, 2018)

Z uvedenych informaci je zfejmé, Ze hlavni intervence v této oblasti byly zaméreny na
ucitele, a to jak na ty budouci, tak i souCasné. Ve Strategii digitalniho vzdélavani do
roku 2020 je ovéem uvedena nasledujici informace: ,Z vyzkumu plyne, Ze mnozi Zaci
nikdy nepouZili napfiklad elektronickou ucebnici, podcast nebo tfeba vyukovou hru.
Pomérné mnoho Zaku doposud nikdy nepouZilo ve vyuce zZadné multimedialni
nastroje.* (MSMT, 2014) Na zakladé zminé&nych vysledkil vyzkumi se da usuzovat, Zze
nulové zkuSenosti budou mit zZaci také v oblasti edukacni robotiky, a to hlavné
z davodu soucasného neaktualniho RVP pro zakladni vzdélavani, které navic
nereflektuje aktualni trendy a zpuUsoby zafazeni digitalnich technologii a dalSich
technickych pomticek do vyuky. Zadny komplexné&jsi a podrobnéjsi vyzkum, ktery by
se zaméroval pfimo na zaky, rozbor jejich chovani, po€inani, schopnosti a limity pfi
praci s robotickou pomuckou v Eeském prostiedi realizovan nebyl.

Cilem tohoto pfispévku je popsat a zdlvodnit vychodiska a postup tvorby testovaci
sady uloh z oblasti edukacéni robotiky, ktera byla pouZita jako testovaci nastroj ve
vyzkumné studii zamérené na pocinani zaku zakladni Skoly pfi feSeni robotickych uloh
obsahuijicich prvky abstrakce s postupné se zvySujici obtiznosti.

1 METODOLOGIE VYZKUMNEHO SETRENI

Vyzkumné Setfeni bylo realizovano ve dvou tfidach zakd 6. ro€niku. Vyuzita byla
vlastni testovaci sada 15 uloh z oblasti edukaéni robotiky. Cilem vyzkumu bylo zjistit,
jak si Zaci pfi fFeSeni téchto uloh pod&inaji. Ulohy obsahovaly prvky abstrakce a jejich
obtiznost se ve sledu uloh postupné zvysSovala.

Z testovani byl pofizovan audio i video zaznam. Pomoci aplikace Open Broadcaster
Software bylo zaznamenavano déni na plose pocitaCe. Bylo tak mozné zpétné
vyhodnocovat postup prace zakl. Zaroven byl zachycovan obraz z webkamery a zvuk,
ktery umoznoval analyzovat chovani zaka v pribéhu testovani, jejich reakce i slovni
komentare. V mistnosti byla zaroven umisténa druha, staticka kamera, ktera
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zachycovala prostor kde Zaci provadéli testovani vytvofeného programu. Diky této
kamefe byl zaznamenan kompletni postup testovani vytvofenych programd, bylo
mozné odhalit nékteré chyby a problémy, které nebyly postfehnuty v pribéhu
pozorovani.

Pribéh testovani kazdého Zaka se skladal ze Ctyr fazi.
1) Vstupni dotaznik

V pribéhu vstupniho dotazovani byl ovéfovan jak pfesny vék Zzaka, tak zejména jeho
zkusSenosti s robotikou, zajmy, vysnéné povolani a znamky na poslednim vysvédceni.

2) Uvodni instruktaz

Instruktaz probihala formou spole¢né diskuse. Béhem ni bylo Zakim pFedstaveno
programovaci prostfedi, zadani Uloh a struktura kazdé z nich. Zaci se seznamili
s robotem, kterého budou programovat, s jeho konstrukci a zpUsobem pfipojeni
motord. Zaroven byla vyjasnéna pravidla pro testovani (napf. kde bude ovéfovana
spravnost vytvofeného programu a co Zzaci mohou a nemohou pfi testovani provadét).

3) Samotné testovani

Béhem testovani zaci pracovali zcela samostatné. Sledujici vyzkumnik si do
zaznamového archu poznamenaval Zzakovu uspésSnost pfi FeSeni, emoce, které
projevoval pfed zacCatkem testovani a v jeho prubéhu, a také pfipadné zasahy do
feSeni (napovédu, upozornéni nebo pomoc).

4) Zavérecny dotaznik

Zavéreéné dotazovani mélo formu rozhovoru. Zaci byli dotazovani na to, jak se jim
dafilo, které ulohy pro né byly nejsnazsi a které naopak nejvice problematické. Zaroven
zaci hodnotili celkovy prubéh testovani.

Testovani se zucastnilo celkem 42 zakd. Data byla zpracovavana od 39 respondentu
(25 chlapcu a 14 divek). Tfi zaznamy musely byt z riznych divodua vyfazeny.

2 VYCHODISKA TVORBY VYZKUMNEHO NASTROJE

V nasledujici kapitole podrobné predstavime vychodiska, ktera vedla k vytvoreni
finalni podoby testovaciho nastroje. Poukazeme na to, v ¢em je sada uloh originalni
a co vSe bylo pfi jeji tvorbé feSeno a zohlednéno.

2.1 CILOVA SKUPINA

Jako cilova skupina testovani byli zvoleni zaci 6. roCniku zakladni Skoly. Volba
vychazela z nékolika aspektli. Nasim cilem bylo zafadit do testovaci sady uloh aktivity,
pfi jejichz FeSeni budou muset Zaci uplatnit své abstraktni mysleni. Z toho davodu bylo
potfeba peclivé zvazit schopnosti Zaku s ohledem na jejich kognitivni vyvoj.

Vychazeli jsme zejména z vyzkumu Piageta a jim stanovenych stadii kognitivniho
vyvoje Clovéka. Zasadni pro nas bylo ¢tvrté stadium formalnich operaci, které je
charakteristické pravé rozvojem abstraktniho mysSleni. MySleni se v tomto obdobi
reSeni probléem0 (Thorova, 2015; Piaget & Inhelder, 2014). Kolem 11. roku ditéte
dochazi zaroven k znaénému zlepSovani myslenkovych ukond (Cacka 2000, s. 121).

K hlavnimu rozvoji abstraktniho mysleni dochazi u zaku jesté o par let pozdéji. Kolem
11. roku véku ditéte dochazi pouze k prvni vyznamné fazi jeho rozvoje. Nasim
zamérem tedy bylo ovéfit, zda se zaci v tomto obdobi dokazou s ulohami obsahujici
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prvky abstrakce popasovat, které ulohy pro né budou adekvatni a které naopak jiz
budou nad jejich sily.

2.2 ROBOTICKA STAVEBNICE A PROGRAMOVACi PROSTREDI

Volba robotické stavebnice byla zvazovana z nékolika rdznych ahld pohledu.
NejdulezitéjSi aspekty pro nas byly ovladatelnost robota, jednoduchost a pfehlednost
jeho konstrukce a také poutavost, od které jsme si slibovali zvySeni motivace zaku.

Z nékolika zvaZzovanych moznosti (napf. VEX 1Q nebo mBot) byla nakonec vybrana
roboticka stavebnice LEGO Mindstorms EV3. Prvnim dudvodem byly vysledky
dotaznikového Setfeni realizovaného v roce 2017 (Batko, 2017). V ném dotazovani
ugitelé z celé CR uvadéli, ze ve vyuce nejéastsji vyuzivaji robotické stavebnice LEGO.
NejCastéji byla uvadéna pravé verze EV3 a jeji starSi pfedchudkyné NXT 2.0. Dale
jsme vychazeli z osobnich zkuSenosti zakd. Rada z nich vlastni né&jakou jinou
konstrukéni sadu od této danské spoleCnosti. Sazeli jsme proto na fakt, Zze tyto
zkuSenosti mohou hrat roli v snazsim pfijeti pfedlozeného modelu a také v jednodussi
orientaci v jeho konstrukci.

S ohledem na cil vyzkumné studie jsme se chtéli vyhnout konstruovani robota
z ddvodu Easové ztraty na ukor programovani. Zaci proto dostali jiz sestaveny model.
Jeho konstrukce byla opét co nejvice uzplsobena testovani. Jejim zakladem byl
vychozi model, ktery je obsazen v navodu dodavaném spolecné se zakladni sadou
stavebnice. Ztéto konstrukce byly odstranény nékteré rusSivé prvky. Jednalo se
zejména o uchyceni senzor, s kterymi se pfi testovani nepracovalo. Promysleno bylo
také zapojeni motor(. Zaci potfebovali ovladat kazdou stranu napravy zvlast. Motory
jsme proto pfipojili k vstupnim portim fFidici jednotky oznacenych pismeny A a D.
Zapojeni co nejdale od sebe bylo zamérné. Pokud bychom zvolili prostfedni porty, Zaci
by mohli ¢asto chybovat z diivodu nepfehlednosti zapojeni. Touto realizaci se nam
podafilo vést propojovaci kabely podél bokl robota a zapojeni motort tak bylo vizualné
oddélené. Zachycené problémy s nastavenim portd Fidici jednotky tak nemohly
souviset se slozitym provedenim konstrukce, ale spiSe s nepozornosti nebo neznalosti
zaku. Zaroven byla barevnym Stitkem oznacena Celni ¢ast robota, aby zaci snadnégji
identifikovali smér pohybu vpred.

S volbou robotické stavebnice uzce souvisela volba programovaciho prostfedi. Po
zvoleni stavebnice LEGO Mindstorms EV3 se nabizelo nékolik variant, napfiklad
stejnojmenné blokové programovaci prostiedi nebo prostfedi Scratch. Prostfedi EV3
ma oproti Scratch jednu zna¢nou vyhodu, a to je vytvareni projektd. Ty jsou sice
primarné urCeny pro vytvareni a schranovani podkladi k vytvafrenému programu, ale
velice dobfe poslouzily naSemu ucelu k vytvofeni zadani jednotlivych uloh. Vybér
tohoto prostfedi nam umoznil predlozit zakim zadani vytvofené pFimo
na programovaci ploSe (viz obrazek 1).
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Programové bloky
P vyuzitelné k feseni 4 viefiny
alohy

N . 4 vtefiny cil
Kratkeé textove !
zadani udlohy

Tlustracni obrazek doplfiujici
textové zadani

Obr. 1 Ukazka zadani ulohy obsazené v testovaci sadé (zdroj: vlastni).

Kazda uloha se skladala z kratkého textového zadani a ilustracniho obrazku. Obrazek
jsme zvolili zejména pro vétsi nazornost zadani. Vzhledem k tomu, Ze jsem se zaméfili
na zaky, ktefi jsou na pocatku rozvoje abstraktniho mysleni, panovala urcita obava,
zda pro né nebudou problematické i nejjednodussi ulohy. Obrazek mél za ukol zadani
vice zpfehlednit a zpfistupnit zadani i zakum, ktefi Iépe vnimaji spiSe vizualni podobu
instrukci.

Dalsi usnadnéni spocivalo v pfipravé programovych blokl. Prostfedi obsahuje Sest
barevné odliSenych zasobnikl, ve kterych je k dispozici fada téchto blokl. Testovani
bylo ale zaméfené pouze na ovladani pojizdného robota. K realizaci proto postacilo
jen omezené mnozstvi blokd, zejména pro ovladani motord. Pro zaky bez zkuSenosti
by bylo velice obtizné hledat vhodny blok v zasobniku. Proto jsme na plochu pfipravili
vzdy nékolik bloku vyuzitelnych pro feSeni ulohy. Nikdy jich ovéem nebyl spravny pocet
a nikdy zde nebyly umistény pouze ty, které zak potfebuje, ale také nékteré bloky
navic. Timto byl zakim zuzen vybér a zaroven usetfen Cas, ktery by pravdépodobné
pfipadl na hledani vhodné varianty. | pfesto byl ale Zak postaven pfed problém volby
vhodného bloku, ale jiz pouze z omezeného poctu.

2.3 TVORBA A OBSAH TESTOVACI SADY ULOH

Nyni se zaméfime na samotnou tvorbu testovaciho nastroje. Jiz dopfedu, bez ohledu
na zvolené programovaci prostfedi a robotickou stavebnici, jsme védéli, ze do uloh
budou zafazeny zakladni programovaci koncepty:

e Prace sparametry — zadavani, uprava a volba vhodnych parametrd
programovych bloku.

e Opakovani — zafazeni uloh, pro jejichz vyfeSeni je tfeba pouzit blok pro
opakovani.

e Podminéné pfikazy — zarazeni uloh, pro jejichz vyfeSeni je tfeba pouzit pfikaz
podminéného vykonani.

V navaznosti na obsah bylo potfeba rozhodnout, jaky rozsah a naroCnost budou
zarazené ulohy mit. V pfedchozim vyzkumu (Batko, 2017) jsme zjistili, Ze ucitelé
nejéast&ji ve vyuce vyuzivaji kratké, na sebe navazujici aktivity. Radu z nich k tomu
ale vedly zejména dispozicni a Casové moznosti. | pfesto je vyuZiti kratkych,
navazujicich uloh smérfujicich ke stejnému nebo podobnému cili, velice Castym
zpusobem vyuky. Jedna se o tzv. metodu postupného budovani konceptl. Vyuzivana
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je nejen v informatice, ale i napfiklad v matematice. Ve vysledku jde o to, Zze Zak
postupné prochazi fadou situaci (uloh) v nichz je urcity koncept predkladan z jiného
uhlu pohledu. Z prozitych situaci si poté zak sestavuje urcité modely (Hejny, 2012). Na
podobnych principech jsou postaveny napfiklad kurzy sméfujici k vyuce programovani
a upevnéni urcitého konceptu. Jednim takovym je kurz nazvany Hodina kédu od
sdruzeni Code.org. V sérii kratkych kurz( se vzdy pracuje s jednim konkrétnim
konceptem, ktery je postupné rozvijen sérii kratkych uloh predkladanych v riznych
obménach. (Code.org, 2020) Tento princip byl nasi inspiraci pfi navrhu uloh.

v s

Pilotni sada testovacich uloh obsahovala, stejné jako pozdéjsi finalni verze, celkem
15 ukold. Jeji ovéfovani probéhlo ve dvou fazich na celkem 4 Zacich rozdilného
pohlavi, zajmu a studijnich vysledkd. VS§em zakdm bylo mezi 11 a 12 lety. ZjiSténo bylo
nékolik problému a nedostatkl. Tabulka 1 obsahuje pro ilustraci zjednodusena zadani
uloh z prvotni verze a zfinalni verze. Pro zjednoduSeni nezafazujeme zadani
predfinalni verze, ktera se jiz vysledné sadé velice blizila. Jak je patrné, testovaci
nastroj doznal fadu zmén, které byly reakci na zjisténi z pribéhu pilotaze. Byla
napfiklad vyfazena uloha Cislo 1, protoze bylo zjiSténo, Ze Zaci nejsou schopni na
zacatku vymyslet, jak zajistit rozjeti robota, protoZze pouhé pfepnuti do reZzimu ON
nepostacuje, protoZe je potfeba jesté ovlivnit dobu otaceni motort. V Uvodnich
ulohach proto pracujeme zejména s parametry programovych blok, které postupné
pfidavame a ulohy rozSifujeme. U nékterych uloh byly zménény (snizeny) parametry,
protoZe pohyb robota v pilotni verzi trval pfili§ dlouho. Nékteré ulohy, ve kterych robot
neumérné dlouho. Nejvétsi problémy byly zaznamenany u pfikazd podminéného
vykonavani. Nékteré ulohy s podminénymi pfikazy jsme zakum predlozili v prubéhu
pilotaze také oddélené. Bylo zjisténo, Ze pokud je chceme do sady zaradit, musi to byt
az v pozdéjsi fazi. Na zacatku testovani nebyli zaci schopni si s nimi poradit. Zmény
v zadanich jsou patrné v tabulce 1. Jak bylo s ulohou nalozeno vici finalni verzi je
uvedeno Cervené zvyraznénou poznamkou.

Tab. 1 Zadani uloh z pilotni verze testovaci sady uloh a z finalni verze pouzité pfi testovani.

Tabulka obsahuje poznamky o provedenych upravach (X = udloha odstranéna, -1 = uloha
posunuta o jednu pozici vyse).

Poradové
Cislo Pilotni verze Finalni verze
ulohy
1 Zafid, aby se robot pomoci bloku Zafid, aby robot jel 4 vtefiny vpfed a poté
umisténého na ploSe rozjel. X zastavil.
Zafid, aby robot jel 4 vtefiny vpfed a Zafid, aby robot jel vpfed po dobu 5 vtefin
2 . ; ;
poté zastavil. -1 rychlosti 80 %.
v o . N Zafid, aby robot jel vpfed nejprve 2 vtefiny
3 zand. agﬁlg’stt’l,oggel,/"p_rle" PO dobUS |\ hiosti 30 %, poté zrychlil a 4 viefin jel
ry °: rychlosti 70 %.
Zafid, aby jel robot vpfed nejprve 3 Zafid, aby jel robot nejprve 5 vtefin vpfed
4 vtefiny rychlosti 30 % a poté zrychlil a | rychlosti 30 %, poté na 3 vtefiny zastavil a
7 vtefin jel rychlosti 70 %. nasledné 3 vtefiny pokraoval vpred rychlosti
-1 A UPRAVA ZADANI 50 %.
Zafid, aby jel robot nejprve 3 vtefiny
vpred rychlosti 30 %, poté na 3 Zarid, aby jel robot 4 vtefiny vpred, poté se
5 vtefiny zastavil a nasledné 5 vtefin otocil o 90° doprava a pokracoval opét 4
pokraCoval vpfed rychlosti 50 %. vtefiny vpred.
-1 A UPRAVA ZADANI
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Poradové
Cislo Pilotni verze Finalni verze
ulohy
Zafrid, aby jel robot 4 vtefiny vpred, I , .
6 poté e 03{0]6"  90° doprav?al ap Zajisti, aby robot svym pohybem vykreslil
N - = . Ctverec o libovolné délce strany.
pokraCoval opét 4 vtefiny vpred. -1
2 3?('2;ﬁg{’vgizgt;ﬁzgqvgﬁlygzge Slo by tvoje fe$eni ukolu 6 upravit a realizovat
s{rany 1 s vyuzitim bloku pro opakovani?
Slo by tvoje fedeni tkolu 7 upravit a Zaijisti, aby robot svym pohybem vykreslil
8 realizovat s vyuzitim bloku pro obdélnik tak, ze po del$i strané pojede 5 vtefin
opakovani? -1 a po kratSi strané 3 vtefiny.
Zajisti, aby robot svym pohybem
9 grzrneglg(gggglgltt?#r’] Zep%ok?:tlg; NeSel by Ukol 8 realizovat pomoci cyklu?
strané 3 vtefiny. -1
“ , . , Sestav posloupnost pfikazu tak, aby robot
10 CNekSISI,)b_{ Ukol 9 realizovat pomoci projel trasu na obrazku 10 (jizda vpfed,
yriu zatoCeni vpravo i vlevo).
rsoiséfvr%(')eslkt)rl;izor?; %rg:g;tutiki aby Sestav posloupnost pfikaz( tak, aby robot
11 (jl’zda?/ FJed zatodeni vpravo i vievo) projel trasu na obrazku 11 (jizda vpfed,
1 pred, P " | zatoCeni vpravo i vlevo — slozitéjSi trasa).
Sestav posloupnost pfikazl tak, aby
robot projel trasu na obrazku 12 - . .
12 | (jizda vpred, objeti Etverce — slozitgjsi | 2219 abérObOt svym pohybem vykreslil
trasa). pismeno Z.
-1 A UPRAVA ZADANI A TRASY
Zaijisti, aby robot svym pohybem
vykreslil rovnostranny trojuhelnik.
-1 ANAHRAZENO VYKRESLENIM o ] )
13 PiSMENA Z Zajisti, aby rpbot. ’svym’pohybem vykreslil
NA POZICI 13 VLOZENO rovnostranny trojuhelnik.
VYKRESLENi ROVNOSTRANNEHO
TROJUHELNIKU
Robot se pohybuje vpfed a béhem Zajisti, aby robot:
tlogozlsou mu nahodné zasilana Cisla o pokud stisknes levé tla&itko Fidici
' jednotky jel 4 vtefiny vpfed a pak
14 V pfipadé, Ze generované ¢&islo bude odbocil doleva,
1 zajisti, aby robot odbocil doprava. «  pokud stisknes pravé tlagitko Fidici
Pokud bude vygenerovano Cislo 2, jednotky, jel 4 vtefiny vpfed a pak
odbodi doleva. ZMENA ZADANI odbogil doprava.
Robot ¢eka na pokyn ke startu,
ovSem nevi, kdy pfijde. Zaijisti, aby
robotovi byla zasilana nahodné Vytvor program, po jehoz spusténi bude robot
generovana Cisla od 0 do 10 a Cekat na stisk tlacitka na Fidici jednotce.
15 jakmile padne &islo 10, robot vyrazi Pokud stiskneme tlagitko vpfed, rozjede se na

vpred maximalni rychlosti. Pokud
padne jakékoliv jiné &islo, robot stale
bude vycCkavat na startu.

ZMENA ZADANI

3 vtefiny kupfedu, pokud stiskneme tlagitko
vzad, bude 3 vtefiny couvat.
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3 ZAVER

Cilem tohoto pfispévku bylo pfedstavit proces tvorby testovaci sady uloh, ktera byla
pouzita v ramci vyzkumu mapujiciho pocinani zaku pfi praci s robotickou stavebnici.
V zahrani€i je robotika v sou€asnosti bézné implementovana do vzdélavani. Vznikaji
vyzkumy a vzdélavaci kurikula, ktera jsou ovéfovana v praxi. Jako pfiklad mizeme
uvést vyzkum realizovany kolektivem autorti (Chen et al., 2016), ktery se zamé&roval
na rozvoj informatického mysSleni v ramci vyuky informatiky na zakladni S$kole.

Provedeno bylo vstupni a vystupni testovani, na zakladé kterych bylo ovéfovano, zda
ma pouzity nastroj vliv na rozvoj zaku v oblasti informatického mysleni.

V Ceské republice zatim nema edukaéni robotika pevnou pozici v kurikulu. Nebylo zde
tedy zatim provedeno pfili§ rozsahlejSich vyzkumu pfimo ve vyuce. Pfinos nami
realizovaného vyzkumu tkvi hlavné v detailnim rozboru chovani zaku pfi feSeni
jednotlivych uloh, jejich reakci a postupl. Poznatky mohou napovédét, jakym
zpusobem se Zaky na pocatku rozvoje abstraktniho mysleni v ramci vyuky robotiky
pracovat, jaké aktivity volit a jak vyuku strukturovat. Zaroven odhali limity zaku
a pfipadné genderové rozdily.

V ¢lanku jsme detailné popsali vychodiska, ktera vedla k tvorbé testovaciho nastroje.
Predstavili jsme, na zakladé ¢eho jsme se pfi sestavovani vyzkumu rozhodovali, na
jakych principech byla testovaci sada uloh postavena a pro€. Zaroven jsme porovnali
pilotni a finalni verzi nastroje a predstavily problémy, na které jsme narazili pfi pilotnim
testovani. Jiz tato prvotni zjisténi z prabéhu pilotaze naznacila nékteré limity zakd,
napfiklad potfebu postupné a pozvolné adaptace na novou oblast vyuky.
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