PEREN
w

Cukurova Universitesi Egitim Fakdltesi Dergisi, 55(1), 2026, 575-625
https://dergipark.org.tr/tr/pub/cuefd

Examining Scientific Content in Media Productions for Children: The Case

of Aslan's Experiment Room"

Hasan Sahin KIZILCIK " (ORCID ID - 0000-0001-8622-0765)
Nuray ONDER GELIKKANLI @ (ORCID ID - 0000-0002-2726-4386)

Burak Kaéan TEMIz @ (ORCID ID - 0000-0001-8636-8743)
@ Gazi University, Gazi Faculty of Education, Ankara/Tirkiye

@ CrossMark

Article Info

Abstract

DOI: 10.14812/cuefd.1762060

Article history:

Received  10.08.2025
Revised 09.01.2026
Accepted  04.03.2026

Keywords:

Digital materials,
Media productions,
Science experiments,
Science teaching.

Research Article

In this study, 30 videos from an animated production focused on experiments broadcast
on television and YouTube were analyzed in terms of the videos' general characteristics,
the fictional characteristics of the experiments, laboratory safety and warnings, and the
scientific accuracy of the explanations provided in the videos. The researchers first
evaluated the videos independently and subsequently conducted a joint qualitative
assessment within the scope of predefined research questions. The results regarding
the general characteristics of the videos show that only 10% of the video titles reflect
the content, 47% of the video descriptions contain non-scientific statements, 47% of the
experiments were designed as open-ended. In addition, 37% of the experiments had an
inappropriate initial question, and 63% of the experiments did not answer the initial
question in the video. Furthermore, variables were modified in only 43% of the
experiments, and in more than half of these, the variables were not modified
appropriately; inappropriate materials were used in 27% of the experiments; and
realistic results were obtained in only 30% of the experiments. Results related to
laboratory safety and warnings show that, despite the necessary warnings being given
in all experiments, hazardous materials were used in approximately half of them. Results
related to explanations in the videos show that 77% of the videos contained scientific
inaccuracies. In order to ensure that children develop accurate perceptions of science,
productions of this kind should be developed with expert consultation and scientific
oversight.
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Arastirma Makalesi

Bu calismada, televizyonda ve YouTube lzerinde yayinlanan deneylere odaklanmis bir
animasyon yapiminin 30 videosu; videonun genel ozellikleri, deneylerin kurgusal
ozellikleri, laboratuvar glivenligi ve uyarilar ile videolardaki agiklamalar agisindan analiz
edilmistir. Arastirmacilar, dnceden belirlenen arastirma sorulari kapsaminda videolari
once ayri daha sonra da bir araya gelerek nitel olarak degerlendirmislerdir. Videolarin
genel ozelliklerine iligkin sonuglar, video baglklarinin yalnizca %10'unun igerigi
yansittigini ve video agiklamalarinin %47'sinin bilimsel olmayan ifadeler igerdigini,
deneylerin %47'sinin agik uclu tipte tasarlandigini, deneylerin %37'sinde baslangi¢
sorusunun uygun olmadigini ve deneylerin %63'linde baslangi¢c sorusunun videoda
yanitlanmadigini gostermektedir. Ayrica, deneylerin sadece %43'Unde degiskenler
degistirilmis ve bunlarin  yarisindan fazlasinda degiskenler uygun sekilde
degistirilmemistir, deneylerin %27'sinde uygun olmayan malzemeler kullaniimis ve
deneylerin sadece %30'unda gergekgi sonuglar elde edilmistir. Laboratuvar giivenligi ve
uyarilarla ilgili sonuglar, deneylerin timiinde gerekli uyarilar yapilmasina ragmen
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yaklasik yarisinda tehlikeli malzemeler kullanildigini gostermektedir. Videolardaki
aciklamalarla ilgili sonuglar, videolarin %77'sinde bilimsel hatalar bulundugunu
gostermektedir. Cocuklarin bilimle ilgili algilarinin dogru olusabilmesi igin bu tir
yapimlarin mutlaka uzman destegi almasi gereklidir.

Introduction

Children's introduction to science begins in informal learning environments during their preschool
years (Silander et al., 2025). Motivated by their natural curiosity, young children frequently engage in
scientific inquiry by asking questions about the objects around them, making predictions, observing
events first-hand, and offering explanations based on evidence from their own experiences (National
Research Council, 2012; Fusaro & Smith, 2018). Approximately half a century ago, Gagne (1965) compared
children to scientists, noting that they begin to conduct research from a very early age due to their natural
curiosity. If children's interest in science, which starts at an early age, is supported by rich and well-
prepared science experiences in preschool and early elementary school, both their positive attitudes
toward science and their desire to learn what science is will increase during their adolescence (Alexander
et al.,, 2012). Many young children do not have rich experiences related to science and engineering at
home or in preschool settings (Silander et al. 2025). Compared to other areas of development and even
other areas of science, children receive relatively little support at home for physics and engineering
research and learning. Many parents report struggling to answer their children's science questions and
lacking the confidence and resources to create everyday experiences that could deepen their children's
curiosity about how things work (Silander et al., 2018). At this point, media tools have the potential to
provide children with science content on a large scale.

Today, many children's first encounter with media tools begins with televisions, tablets, and phones
used to persuade them to eat while in their highchairs. Children who begin consuming media content
before they even learn to walk gain their first experiences of discovering the world by watching through
a digital window. This generation, known “digital natives,” use digital tools such as computers, the
internet, smartphones, and social media in almost every area of their lives, as they have grown up with
digital technologies (Prensky, 2001). Digital natives have high technological literacy and are generally
proficient in using digital tools and the internet as part of their work, education, social relationships, and
daily life. Since digital natives spend most of their time with digital tools such as computers, cell phones,
music players, and video games, it is argued that equipping learning environments with technological
tools and carrying out activities and projects appropriate to students' levels of technological literacy will
contribute to their academic success and motivation (Conole and Alevizou, 2010; Elmas and Geban, 2012).

Children's programs and cartoons on television and social media channels are among the most
important elements of children's interaction with media and technology. Children's programs are
designed to be appropriate for children's developmental characteristics, appealing to their tastes and
learning abilities. In addition, cartoons account for the largest proportion of these programs. Cartoons
convey messages to children through their scripts and characters by bringing drawn lines to life (Gang,
2024; Aytekin, 2020).

There are many studies in the literature on the academic, social, and psychological effects of television
shows and cartoons aimed at children. Among the children's productions examined in these studies, the
program Sesame Street, which began in the 1960s and was broadcast in approximately 140 countries,
stands out (Fisch, 2004). Various researchers have examined some of the relationships between early
childhood television viewing habits and adolescent characteristics that are claimed to be initiated,
determined, or developed by exposure to television, such as academic achievement, creativity, reading,
participation in extracurricular activities, self-image, identification with role models, health habits, and
aggression. Anderson et al. (2001) interviewed adolescents who had watched Sesame Street and Mister
Rogers' Neighborhood during childhood to examine the program's impact on their subsequent learning
experiences at high school. The results of this study showed that students who watched more educational
television during the preschool period (especially Sesame Street) achieved significantly higher grades in
English, Mathematics, and Science at secondary or high school. They also read books more frequently,
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demonstrated higher academic self-esteem, and placed greater value on academic performance. These
differences remained statistically significant even after controlling variables such as early language skills
and family background. Many other studies have shown that Sesame Street is not the only program that
helps children to learn. Collective studies on other educational series for preschool and school-age
children have shown that educational TV shows can improve children's knowledge, skills, and attitudes
on a wide variety of topics. Programs such as Between the Aslan, Cyberchase, 3-2-1 Contact, Bill Nye the
Science Guy, Blue's Clues, and Barney & Friends have been examined by various researchers in terms of
their contribution to children's language and literacy skills, understanding of science and technology,
acquisition of knowledge about current events, and effects on mathematical and problem-solving skills
(Fisch 2004). A study conducted by Bonus et al. (2025) involving children aged 3-8 provides preliminary
evidence that educational TV shows such as Hero Elementary, Octonauts, and Nature Cat encourage
children to discuss scientific topics during their daily social interactions. Accordingly, it has been shown
that high-quality and well-designed scientific TV programs can increase children's interest in science and
the frequency of scientific conversation. However, factors such as content quality, presentation style, and
the child's prior knowledge limit the positive effects, while inaccurate or fantastical content can lead to
misunderstandings, especially in younger children.

Educational television programs also play an important role in shaping children's academic interests
and career goals. Therefore, Aladé et al. (2020) emphasize the importance of examining the portrayal of
characters appearing in children's programs. They conducted a STEM-focused content analysis of 90
episodes from 30 children's programs, including Dinazor Dan (Dino Dan), Kasif Dora (Dora the Explorer),
Mickey Farenin Kuliip evi (Mickey Mouse Clubhouse), Susam Sokagi (Sesame Street), and Hadi Diego Hadi!
(Go, Diego, Go!), which are also broadcast on Turkish television. The 1,086 characters speaking in the
episodes studied were coded according to demographic characteristics, physical characteristics, and STEM
occupations. Accordingly, a small portion of the occupations of the characters in the cartoons (such as
animal expert, marine biologist, information technology officer, engineer, zoologist, astronomer,
inventor, and scientist) as defined by the U.S. Bureau of Labor Statistics, while the majority were fictional
or non-STEM occupations (such as race car driver, baker, superheroes, and backyard explorers).

There are also other studies that examine how scientific terms, concepts, and processes are
represented in media productions, including science fiction and other types of films and series, and their
use and analysis as educational materials (Chatzara et al., 2023; Giliven Yildirim et al., 2022; Glvenir &
Guven Yildinm, 2023; Kizilcik et al., 2014; McBride, 2016).

There are also many productions aimed at children on Turkish television and media platforms, and
numerous academic studies related to these productions. Kiiglikali (2023), who evaluated the most-
watched cartoons and animated films among students aged 2-7 living in Turkey in terms of science and
science education, found that cartoons and animated films corresponded to numerous achievements in
the science education program. Media content, which has great potential, can be used both as an out-of-
school learning environment and to support learning at school when used correctly. The TRT Cocuk
television channel, established specifically for children by the Republic of Turkey, hosts many productions
that appeal to children of almost all ages. The suitability of these productions for children and their
educational contributions are the subject of various studies. For example, the 26 episodes of the cartoon
series “Klguk Hezarfen” (Little Hezarfen) broadcast on the TRT Cocuk channel were analyzed by Ay and
Korkmaz (2007) in terms of values and cultural elements using content analysis. The research found that
the value most frequently represented in the “Kiiglik Hezarfen” cartoon series was scientific thinking,
while the least represented value was independence. Cengiz et al. (2020) scientifically determined that
the animated films broadcast on TRT contained content related to some of the cognitive, social-emotional,
language, and motor development areas included in the 2013 Preschool Education Program. Aytekin
(2020) examined 26 cartoons that aired on the TRT Cocuk channel in terms of the presence of scientific
imagery. As a result of this examination, it was found that the cartoon with the highest rate of scientific
imagery was “Aslan.” It was determined that this production contained scenes related to the use of basic
and integrated scientific process skills, as well as scenes related to the sub-dimensions of scientific inquiry
and perception. This production, titled Aslan, which focuses on the adventures of Aslan, who solves
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problems with new and interesting inventions, has also attracted the attention of other researchers.
Yener et al. (2021) examined the four most-watched episodes of the Aslan cartoon episodes on YouTube
for each year from 2017 to 2020 in terms of Science-Engineering and Entrepreneurship Applications. This
analysis revealed that the episodes from 2017, 2018, and 2019 were structured based on Science-
Engineering and Entrepreneurship Applications however, episodes from 2020 gradually moved away from
this focus. The researchers suggested that the Aslan cartoon could be used in science education and that
its content could be enriched in the context of Science-Engineering and Entrepreneurship Applications
and 21st-century skills. The production titled “Aslan’s Experiment Room,” which is the subject of this
study, is a short, experiment-focused version of the Aslan series enriched with science topics. In this
program, where each episode lasts approximately 3.5 minutes, Aslan and his friends seek answers to
questions they receive by conducting various experiments or creating models through animations. In each
adventure, our heroes work like little scientists on the roof, which they have turned into a laboratory, on
topics in physics, chemistry, and biology.

Cartoons are used for more than just entertainment; they are also used for education and awareness.
They make monotonous learning processes interesting and leave an unforgettable impression on
preschool children. When used correctly, cartoons can benefit children. The new generation of children
tends to learn by observing. They want to find the answers to their questions. This situation highlights the
need for new techniques teaching. If well-structured, cartoons can provide educational advantages (Gang,
2024; Aytekin, 2020). The content of productions such as Aslan's Experiment Room, which encourage
children to work like scientists and teach while entertaining, must be carefully crafted. The purpose of this
study is to examine the first 30 episodes of the animated series Aslan's Experiment Room, covering video
content, experiment applications, laboratory safety, and scientific accuracy. In line with this objective, the
research questions of the study were determined by dividing them into four groups. The research
questions addressed in the study are as follows:

What are the general characteristics of the videos?
e Do the titles of the videos reflect their content?
e How long are the videos?

e Are there introductory written texts under the videos? If so, do these texts contain scientific
errors?

e Are the visuals and animations realistic?
How were the experiments designed?

e What s the type of experiment is it?

What science topic is covered in the experiment?

Is the initial question that started the experiment is appropriate, and/or is the experiment
appropriate for answering it?

e Have any variables been changed in the experiment? If so, were the variables changed
appropriately?

Was predictive ability used in the experiment?

Is the choice of materials used in the experiment appropriate?

Are the usage and number of materials chosen appropriate?
e Does the experiment produce realistic results?
Have warnings been included with attention to laboratory safety?

e What are the potential hazards that may be encountered during the experiment?
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Were the necessary warnings given before or during the experiment?

What precautions have been or will be taken during the experiment?

Is it safe for children to perform the experiment?

Was adult assistance needed during the experiment? If so, was adult assistance obtained?
Are explanations related to the experiment and subject included?

e Do the explanations of the experiment or topic contain scientific errors?

Do the explanations of the experiment or topic contain scientific errors that are not directly
related to the subject of the experiment?

Is modelling used in the explanations? If so, is the modelling appropriate?

Does the conclusion answer the initial question, and is it consistent with the observations in the
experiment?

Are the results obtained in the experiment related to daily life?
e Arethe descriptions of the experiment or topic appropriate in terms of language and expression?

The data obtained from analysing the cartoon series Aslan's Experiment Room in line with the research
questions provided above may contribute to determining the issues that producers should pay attention
to when creating science-related content for children.

Method

This study was conducted using the case study design, one of the qualitative research designs.
According to Karasar (2003), case studies aim to examine a specific unit in depth and reach a conclusion
about that unit. Each episode examined in this study was treated as a case, thus utilizing a multiple case
study design. In this technique, the information gathered is used for the unit under examination without
generalizing. In case studies, there is more interest in the process than in the results, in the context than
in a specific variable, and in exploring and discovering than in proving (Merriam, 1998).

Data Collection Tools and Data Collection Process

In this study, 30-episode videos in the first three seasons of the animated production titled “Aslan's
Experiment Room” on the official YouTube account of the TRT Cocuk channel, which the Republic of
Turkey established, were analyzed. Aslan's Experiment Room is an animation-based cartoon designed to
make children love science, broadcast on the TRT Cocuk television channel. It is also available on the
official YouTube account with the same content. In this study, the relevant media content was accessed
from the official YouTube account and examined from different angles, as it was more suitable in terms
of regularity, completeness, and accessibility.

The video of each episode usually starts with a question, especially about daily life. Then, the main
characters, Aslan and his two friends, Zeynep and Mehmet, conduct short research to find an answer to
this question. However, the detailed research steps are not included in the videos. Finally, the characters
carry out a short experiment that lasts approximately 2-3 minutes using the information they have gained
from their research. The experiments are related to science topics, and the main characters explain the
experiment during or at the end of the experiment. In this study, the related media content designed to
make children love science was accessed from the official YouTube account and analyzed from different
perspectives. The list of videos (accessed in March 2024) analyzed can be found in Table 1.
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Table 1
List of Videos

Video # Season No Episode No Title of Videos
1 1 1 Why Aren't Polar Bears Cold?
2 1 2 How Do We Breathe?
3 1 3 Rain
4 1 4 Sound Waves
5 1 5 How do airplanes stay in the air?
6 1 6 The Energy of Water
7 1 7 Milk Colouring
8 1 8 Unbreakable Egg
9 1 9 Leaping Flames
10 1 10 Bubbles That Do Not Pop
11 2 1 Egg Bottle
12 2 2 Shiny Coins
13 2 3 Butter Race
14 2 4 Making Perfume at Home
15 2 5 Homemade Glue
16 2 6 Non-flowing Liquid Experiment
17 2 7 Breathing Leaf
18 2 8 Salt Ice
19 2 9 Homemade Lightning
20 2 10 How Volcanoes Spew Fire
21 3 1 Moving Picture
22 3 2 Two Nails, One Coin
23 3 3 Different Colours, Different Temperatures
24 3 4 Paper Cup
25 3 5 Colour Changing Flowers
26 3 6 Floating Matter
27 3 7 Colour Separation
28 3 8 Mysterious Eggs
29 3 9 Light Bulb Problem
30 3 10 Solid Liquid Matter

As seen in Table 1, 30 videos were broadcast in three seasons, 10 videos in each season. The videos'
broadcasting order and episode numbers were checked on the official website of the TRT Cocuk channel
(TRT Cocuk, 2023b). The order given is the broadcasting order on the official website differs from the
order in the corresponding playlist. Throughout the study, the numbering between 1-30 is used in the
"Video #" column in Table 1. When referring to video numbers, the # symbol will be used.

Analyse Method of Data

Within the scope of the research, videos were examined separately in four different dimensions,
grouped according to the research questions identified by the researchers. The first of these dimensions
includes the general characteristics of the video, the second includes the fictional features of the
experiments in the videos, the third includes the content related to laboratory safety and warnings, and
the last includes the explanations of the experiment. Within this scope, the videos in question were
examined within the framework of predefined research questions.

According to the research questions defined by the researchers, 30-episode videos in the first three
seasons of the relevant source were analyzed using the content analysis method. To increase the validity
and reliability of the study, each of the three researchers, who are Ph.D. physics educators, first
independently analyzed the videos according to the research questions. These three researchers, whose
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work focuses on science process skills, laboratory experiments, problem-solving skills, and
misconceptions, independently completed the table provided in Table 2 for each video. The tables created
by the researchers for the same experiment were then combined. They then came together to compare
and discuss their assessments by watching the videos together repeatedly until a consensus was reached.
This ensured that the ratings were as objective and reliable as possible. Additionally, to increase validity
and reliability, the minute and second information of the scenes commented on is provided in
parentheses, thereby enabling direct access to the relevant scene.

Table 2

Assessment Table

Main Sub Questions Title and Number of Video

Questions Yes No Other Explanation
Do the titles of the videos reflect their content?

What are the -

general How long are the videos?

characteristic Are there introductory written texts under the

s of the videos? If so, do these texts contain scientific

videos? errors?

Are the visuals and animations realistic?

What is the type of experiment? What is the type
of experiment (open-ended (OE), closed-ended
(CE), controlled experiment (C), or demonstration
experiment (D))?

What science topic is covered in the experiment?

Is the initial question that started the experiment is
appropriate, and/or is the experiment appropriate
How were the for answering it?

experiments  Have any variables been changed in the
designed? experiment? If so, were the variables changed
appropriately?

Was predictive ability used in the experiment?

Is the choice of materials used in the experiment
appropriate?

Are the usage and number of materials chosen
appropriate?

Does the experiment produce realistic results?

What are the potential hazards that may be
encountered during the experiment?

Have

. Were the necessary warnings given before or
warnings

during the experiment?

been included
with attention
to laboratory

What precautions have been or will be taken during
the experiment?

Is it safe for children to perform the experiment?

safety?
Was adult assistance needed during the
experiment? If so, was adult assistance obtained?
Are Do the explanations of the experiment or topic

contain scientific errors?

explanations
related to the
experiment

Do the explanations of the experiment or topic
contain scientific errors that are not directly related
to the subject of the experiment?
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and subject Is modelling used in the explanations? If so, is the
included? modelling appropriate?

Does the conclusion answer the initial question,
and is it consistent with the observations in the
experiment?

Are the results obtained in the experiment related
to daily life?

Are the descriptions of the experiment or topic
appropriate in terms of language and expression?

While most of the video content can be evaluated by doctoral-level physics education researchers,
some videos, such as “Breathing Leaf” and “Homemade Adhesive,” require additional information as their
content covers fields such as chemistry and biology. In such videos, where the researchers' expertise was
insufficient and expertise in different fields was required, the opinions of chemistry and biology educators
with associate professor titles were sought. For example, in video #17 titled “Breathing Leaf,” support was
sought from an expert with an associate professor title in biology education regarding the process of
photosynthesis. The expert was provided with the relevant video and asked to help determine whether it
contained any inaccurate information regarding biological processes.

Research questions are typically questions that can be answered with “yes” or “no.” Therefore, for
each video, questions to which all three researchers answered ‘yes’ are marked with a checkmark (v'),
and questions to which all three researchers answered “no” are marked with a cross ( X). If the answer
to the relevant research question is correct in one respect but is considered to have an incorrect part or
contains insufficient information to the extent that it is incomprehensible, it is marked as “partially”
(indicated by O). If the research question has not been answered, i.e., if it is “none,” it is marked as none
(indicated by -). For example, in Table 1, the title of video #1 is “Why Don't Polar Bears Feel Cold?” and it
is consistent with the content of the video. This is because it contains an experiment that investigates and
models why polar bears do not feel cold. Therefore, it is marked with B. However, the title of video #5 is
“How Do Airplanes Stay in the Air?” and this title is inconsistent with the content of the video. This is
because the principle stated in the experiment in the video is not the reason why airplanes stay in the air.
Therefore, it is marked with X. On the other hand, the title of video #11 is “Egg in a Bottle” and is partially
relevant to the content. This is because the experiment in the video involves an egg and a bottle. However,
the title does not provide any clues about the content, nor does it give any information about the purpose
or method of using the egg and bottle. For example, a title like “Egg Trapped in a Bottle” would have been
more consistent with the video content.

Findings

The videos were examined in four dimensions by considering the research questions. The first
dimension includes content regarding the general characteristics of the video, the second dimension
includes content regarding the fictional features of the experiments, the third dimension includes content
regarding laboratory safety and warnings, and the last dimension includes content regarding explanations
about the experiment and the science topic. Each of these dimensions was analyzed separately.

Findings Regarding the General Characteristics of Videos

The videos were first analyzed regarding the general characteristics of videos. It consists of whether
the video titles reflected the content, the video duration, whether there was an introductory written text
under the videos, the scientific relevance of the text, if any, and the realism of the visuals and animations.
Results for each video regarding the general characteristics are shown in Table 3.
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Table 3
General Characteristics of the Videos
If there is an
Does the title reflect Is there an introductory text, is Are the visuals and
Video # Duration introductory text '

it scientifically animations realistic?
appropriate?

the content? ’
under the videos

1 4:00 v v O O
2 3:39 v v O X
3 3:04 X v v v
4 3:36 4 v @] v
5 3:13 X v X X
6 3:24 X v X X
7 3:37 X v O X
8 2:53 X v X X
9 3:41 O v v v
10 3:44 X 4 X X
11 4:02 @) v v v
12 3:30 v v v X
13 3:30 X v v @)
14 3:50 v v @) 4
15 3:48 v v v @)
16 3:36 O v v X
17 3:37 v v v X
18 3:24 X 4 4 X
19 3:49 4 v v X
20 3:24 X X - 4
21 3:46 X v X X
22 3:50 X v v v
23 3:45 @) v @] v
24 3:32 X v v X
25 3:18 v v v 4
26 3:27 O 4 X X
27 3:29 4 v v X
28 3:32 X v @] X
29 4:19 @) v O v
30 3:45 O v v X

v’ Yes; X No; O Partially; - None

As seen in Table 3, the video duration varies between 2 minutes 53 seconds and 4 minutes 19 seconds.
On average, the videos in the first season lasted 3 minutes and 23 seconds, the videos in the second
season lasted 3 minutes and 39 seconds, and the video in the third season lasted 3 minutes and 40
seconds.

The title reflects the content in only 10 videos; in 13, it does not. Seven of the titles Partly reflect the
content. In videos #3, #6, #11, #13, #18, #22, #24, #26, #28, #29, and #30, the title is unclear or does not
give enough information about the content. For example, the title of video #13 on heat conduction was
chosen "The Butter Race," the title of video #22 on expansion was chosen as "Two Nails and a Coin," and
the title of video #28 on boiling point change was chosen as "Mysterious Eggs." Although these titles seem
interesting, they give no clue about the content. In addition, there are titles such as "Rain," "Paper Cup,"
and "Solid Liquid Matter," which give no or insufficient information about the angle from which the
content is approached or what the content is.
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In videos #5, #7, #8, #9, #10, #16, #20, #21, and #23, the titles are scientifically misleading. For
example, the episode titles of videos #8 and #16 are 'Bubbles that do not burst' and 'Liquid that does not
flow,' respectively. However, the bubbles in the content burst and the liquid flows in related experiments.
As another example, video #20 “How Do Volcanoes Erupt?” titled has nothing to do with the content of
how volcanoes spitfire.

In the presentation of the videos on the respective YouTube channel, there is an introductory text
under all videos except video #20. While 15 of these texts contain no scientific errors, eight contain errors,
and six contain a statement that could be partly misunderstood. For example, video #5 contains
scientifically inaccurate statements such as "According to Bernoulli's principle, the pressure of heated air
decreases" and "...how airplanes hang in the air...", and video #8 contains scientifically inaccurate
statements such as "...they become like softballs and even bounce...". In addition, conceptual and
terminological errors such as "coldness" in video #1, "retaining heat," and "heat energy" used by Aslan in

video #23 when explaining the experiment have the potential to cause misperceptions.

Regarding the realism of the visuals and animation in the videos, 10 videos were realistic, 17 videos
had unrealistic visuals and animation, and three videos partly neglected realism. For example, in video #2,
some elements reduce realism, such as the posture of the straws during the gluing of the tapes (1:43), the
glove fitting into the plastic bottle like a mold and the tape is ready, the glove being stiff during this process
(1:55). On the other hand, in some cases, there is a loss of realism due to carelessness. Examples include
the fluidity of the milk mixture (2:45) in video #15, the lack of sharpness of the nail used to pierce the
stopper (1:44) in video #16, and the fact that only the image changes direction while the background
behind the aquarium does not (2:43) in video #21. Another case is the exaggeration of reality. Examples
such as the exaggerated movement of the toilet paper (1:36) in video #5, the ice breaking very quickly
(2:24) in video 18, and the bubble in video #10 acting like a glass ball (1:45) or lens and bouncing on the
her hand (2:43) can be given as examples of exaggerating reality. In video #27, the colouring (2:37) is not
realistic.

Findings Regarding Fictional Features of the Experiments

Secondly, the videos were analyzed regarding the fictional features of the experiments in the videos.
It consists of the type and science subject of the experiment, the appropriateness of the question that set
the experiment in motion, or whether the experiment answered the relevant question, whether variable
substitution and prediction skills were used appropriately, the selection and use of experimental
materials, and whether the experiment produced realistic results. These ratings for each video are shown
in Table 4.

Table 4
Fictional Features of the Experiments in the Analyzed Videos
. Are the
Exp. o~ 2 o Variable . .
-3 ¢ L ingredients
Type O ® 5 6 Substitution o .
£t o5 © suitable? o
T o = 0 3 _ (5]
2 O Q o 3 b=
* c o ) ] ©
o The Science Subjectof £ © € 2 2 & g
() . c - U = o o c c “
T the Experiment S5 € w g s 6 o ) =
> s g T . o o F=] =] o0 S
n = 0 = o = 2 b e ]
* Q= o v - = S Q9 5 [
2 78 33 o g 2 3 @
Z o« o X 2 = - o <
>~ & c 9 g © T n =
o g - @ =l ] © [
= 25 »@8 = <
1 KU K Heat and Temperature 4 @) 4 X 4 4 4 v
2 AU G Respiration v v v 4 X 4 4 @)
3 AU G Heat and Temperature X X X - X X X X
4 AU G Voice X O X - X v X X
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5 AU G Bernoulli Principle X X X - X O 4 4
6 AU G Energy O 4 X - X v v v
7 AU G Surface Tension O 4 X - 4 4 4 O
8 KU K Reactions X X @) X 4 4 X v
9 AU G Reactions X X X - X 4 X X
10 KU K Surface Tension X X 4 v X X X X
11 KU G Pressure 4 4 X - v O 4 v
12 KU G Reactions 4 4 X - X v O @)
13 KU K Heatand Temperature O 4 v X v v 4 @)
14 KU G Reactions 4 4 X - X v @) 4
15 KU G Reactions 4 4 X - X 4 O O
16 KU K Pressure 4 X v 4 4 4 4 X
17 KU G Photosynthesis X X X - X 4 X X
18 AU K Heatand Temperature v v v X 4 4 X X
19 KU G Electricity X X X - X X X X
20 AU G Reactions X X X - X 4 X O
21 KU G Optics 4 O v 4 4 X X X
22 KU G Heat and Temperature O 4 v 4 4 4 4 X
23 AU K Heat and Temperature 4 O v X X X 4 X
24 KU G Reactions X X X - X X 4 v
25 KU K Capillarity O v v 4 X 4 O v
26 AU G Lifting Force @) v v X 4 4 X @)
27 KU G Diffusion X X X - X v X (@)
28 AU G Heat and Temperature 4 O X - O X X X
29 AU K Electricity v X v X 4 X X X
30 AU G Non-Newtonian Matter O O v O v 4 O v

v Yes; X No; O Partially; - None
* AU/KU: Open-ended experiments (AU) and closed-ended experiments (KU)
** K/G: Controlled experiment (K) and demonstration experiments (G)

Table 4 shows that 14 experiments were open, and 16 experiments were closed experiment type. In
addition, nine experiments were controlled experiments, and the remaining were demonstration
experiments. Six of the controlled experiments were closed, and three of the controlled experiments were
open type. Ten of the demonstration experiments were closed, and 11 of the demonstration experiments
were open type.

Heat - temperature and chemical reactions are the most covered topics with seven experiments in the
videos. There are two experiments, each on electricity, surface tension, and pressure topics. The
remaining 10 experiments are on various science topics.

Whether the question initiating the experiment was appropriate was evaluated based on whether the
question could be answered by the experiment conducted in the video. In 12 experiments, the question
that started the experiment was appropriate; in 11, it was not. In seven experiments, it is partly
appropriate. Because the question that initiated the experiment has been partially answered. For
example, in video #3, the question was asked, "Why does it rain?” However, the experiment describes the
rain process, not why it rains. Therefore, the question should have been, "How does it rain?” Again,
guestions such as "How do airplanes stay in the air?" in video #5, "Is it possible to make an egg that does
not break?" in video #8, "Can you make a soap bubble that does not burst?" in video #10 were asked, but
the experiments could not answer these questions. In addition, the experiments can partly answer
questions such as "Can we see sound?" in video #4 because you can see the effect of the sound, not the
sound itself. Another problem is the difference between the questions asked and what is done. For
example, in video #19, the question asked was how lightning is formed, while the experiment focused on
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lightning formation. In some cases (e.g., video #29), even if the question is asked correctly, the experiment
does not yield results because it is constructed incorrectly. Therefore, the experiment does not provide
an answer to the question. In video #16, the question concerns emptying a liquid container, but the
experiment is about filling it.

According to Table 4, in total, variable substitutions were performed in 13 experiments and not in 16.
In one experiment (Video #8), variable substitution was implicitly initiated after an egg was accidentally
broken before the experiment. In six of the 13 experiments, variables were changed appropriately, and in
seven of the 13 experiments, variables were not changed appropriately. In some experiments (e.g., video
#1), more than one variable was changed at a time, while in others, it was unclear how the variables were
changed (e.g., video #18). Also, in some experiments, the effects of changing variables were not handled
correctly. For example, in video #29, changing the length of the copper wires had no visible impact on the
light bulb's brightness, but there is a significant change in the video.

Prediction was used in 12 experiments, not in 17, and partly in one. In the experiment where it was
partly used (video #28), questions were asked in the form of a surprise to each other. In some
experiments, the audience was invited to guess with questions such as "What do you think will happen?”
(video #22), "Let's see if they will break?" (video #8) "Let's see which spoon of butter will melt first and fall
into the water?" (video #13).

Appropriate materials were selected in 20 experiments, inappropriate materials were chosen in eight,
and partly inappropriate materials were selected in two. For example, in video #5, although the materials
were appropriate for the experiments, they were considered partly appropriate because there were no
experiments to answer the question. In some experiments, the wrong materials were selected. For
example, in video #21, the choice of aquarium was wrong. Instead of an oval-shaped aquarium, a
rectangular prism-shaped aquarium was chosen. However, the experiment in question will only take place
in an oval-shaped aquarium that can act as a lens.

The use and quantities of the selected materials were appropriate in only 11 experiments. In 14 of the
experiments, the materials' use or quantities were inappropriate. Five of these are partly appropriate.
Partly appropriate are those where the quantities or properties of the materials are not specified. In this
case, the experiment cannot be repeated if the audience wishes. For example, in video #11, it is not stated
that the egg used must be peeled. The experiment is not carried out with peeled eggs. As in video #16,
there are ambiguous situations in the use of materials. Here, Zeynep fills the two-hole stopper with liquid,
while Mehmet, filling the closed container with a single-hole stopper, suddenly stops filling the container
with liquid. It is unclear why the material is being used in this way.

Only nine of the 30 experiments give realistic results. Thirteen of the experiments do not provide
realistic results as they are performed, while eight of them may or may not provide realistic results due
to some uncertain conditions. For example, the amount of lemon juice used in video #12 will affect the
experiment's outcome. As it is unclear whether the correct amount is used, it is assumed that it will give
partial results. One of the experiments that does not provide realistic results is the one in video #28. For
water to boil at 50 °C, the pressure must drop to about 0.12 atm. However, Aslan only performs the
experiment by approximately doubling the volume. A much more significant volume change is needed for
the experiment to work. Similarly, in video #23, it is impossible to heat different coloured liquids with a
table lamp to create a difference of 18 °C between their temperatures. Heat exchange with the
environment would be much more effective. Similarly, in video #19, it is impossible to create enough static
electricity by rubbing the same type of balloons against the same fabric to make a sufficient level of
electrification to create a spark jump. In fact, the potential difference between balloons charged with the
same type of charge would not be enough to generate the thousands of volts of potential difference
required to create an arc. Therefore, the experiment does not produce realistic results.

Findings Regarding Laboratory Safety and Warnings

Thirdly, the videos were evaluated regarding laboratory safety and warnings. It consists of the possible
dangers that could arise during the experiment, the precautions that should be taken against these
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dangers, the warnings that should be given, whether it was appropriate for children to carry out the
experiment, and whether adult assistance was needed. These ratings for each video are shown in Table
5.

Table 5
Safety Precautions and Warnings in the Experiments in the Investigated Videos

Are th Are th
Is there anything Are warnings to e the e the Should an adult

laboratory safet materials
dangerous in the  the audience y y . . guide the
. .. measures taken suitable for child .
experiment? sufficient? experiment?
adequate? use?

Video
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XX AOXXXAOXAX CXXXCCUUCCUUX XXX XX
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30

v’ Yes; X No; O Partially

Table 5 shows that 14 experiments involved a hazardous situation. Eight of the dangerous experiments
involved the use of fire or an oven. In addition, one experiment used hot water, although no direct fire
was used. In three experiments, the chemicals used are dangerous if they get in the eyes, and two require
a cutting or piercing tool. One experiment required a power tool. Glass was also used in several
experiments. However, glass is not considered dangerous because it is only dangerous when broken.

In all videos except video #3, where hot water is used, and video #16, where hammers and nails are
used, the characters give necessary safety warnings. It was also observed that all the required warnings
were given in 20 experiments with additional warnings or taking precautions, except for dangerous
situations.
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Twelve of the experiments were found to involve materials unsuitable for children. All of these should
be conducted under adult supervision. In Video #4, fire extinguishing measures were taken, but adult
supervision was not provided despite the use of fire. Similarly, in video #3, despite the use of hot water,
in video #24, despite the use of acetone, and in video #16, despite the use of a hammer and nails, the
characters did not receive adult supervision.

Findings Regarding Experiment and Explanations of the Subject

Finally, the videos were analyzed regarding the explanations given about the experiments and the
topic. It consists of whether the explanations contained a scientific error, whether there were scientific
errors in the explanations even if they were not directly related to the subject of the experiment, whether
modelling was used in the explanation, and, if so, whether the modelling was used appropriately, whether
the conclusion was compatible with the initial question and observations, whether the relationship
between the conclusion and everyday life was established, and whether the language and expression of
the explanations were appropriate. These ratings for each video are shown in Table 6.

Table 6
Findings Related to the Explanations in the Analyzed Videos
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22 v X O v v v X X
23 v v v O v v v v
24 v v X v v v X v
25 v v v v X v X v
26 v v v O X v v v
27 X - v O X v X v
28 X - v v O v v v
29 4 X O O O v 4 v
30 X - O v X O v v

v’ Yes; X No; O Partially; - None

In 16 videos in Table 6, modelling was used to explain the experiments, while in 14 videos, modelling
was not used. In 10 of the 16 videos where modelling was used in the explanation, modelling was not
used appropriately. Most of the modelling is shown in the form of holograms. Some of them (in videos #3
and #20) are physical models in the experiment. For example, in video #2, when the lungs are modelled
with a hologram, it is incorrect to show the air circulating in the lungs as if in an empty room (2:22). This
is because the lungs comprise many chambers in the bronchi and bronchioles. In another case, in video
#3, cotton was used to model clouds (1:49). However, cotton clouds give the impression that clouds are
made of something other than water. In addition, the experiment in video #20 is itself a modelling
experiment. The experiment models how volcanoes erupt. In videos #6 (1:51) and #19 (2:52), where
electric current is shown, how electric current is shown is such that it can lead to misconceptions. In the
modelling in video #23, where reflection and absorption are shown, it is incorrect to show absorption as
the transmission of light traveling in the form of veins in the matter (1:46) and to show that all incoming
light is either absorbed or reflected. In the experiment, dark colours give the impression that only
absorption occurs, while light colours give the impression that only reflection occurs. In videos #24 (0:58)
and #26 (2:10), where the molecular structure is shown, it was seen that it was presented in a way
conducive to misunderstanding. For example, in video #26, during modelling, it was shown that the
density would be higher if there were more molecules/atoms (2:10). Density can be understood as an
increase in the amount of matter or molecules. When modelling the structure of salt water, it can lead to
the misconception that the density increases each time different substances are added. This
misconception is supported when Zeynep, one of the characters, says: "I understand that salt water is
denser in terms of structure" (2:20).

When the conclusions drawn at the end of the experiment are evaluated in terms of whether they
answer the initial question and are compatible with the observations made in the experiment, 14 of the
30 experiments meet these conditions. The rest do not meet these conditions partially or wholly. For
example, in video #2, the volume change is explained, but the effect of this change is not explained. Again,
video #4 promised to show the sound, but the sound could not be seen at the end of the experiment.
Similarly, experiments in videos #8, #10, and #20 give results that are inconsistent with the question. This
is because the questions were asked incorrectly. In another case, video #22 on expansion mentions the
change in the width of the coin, but the experiment shows the change in the coin's diameter. However,
since the expansion depends on the initial length in the dimension in which the expansion takes place, it
is ignored that the change in the width of the coin, which is already very small, is negligible compared to
the change in its diameter. Furthermore, the experiments in videos #19 and #29 are so poorly constructed
that they yield no results. Therefore, although the result seems compatible with the observations and the
question, it is incompatible with the laws of nature.

In 10 videos, a relationship was established between the experiment's results and everyday life outside
the context of the experiment. In 11 videos, the question that started the experiment was already from
everyday life and, therefore, related to everyday life. However, there was no adaptation to another
situation in everyday life. Such experiments were coded as “partially” (O). Nine experiments were
unrelated to everyday life in terms of their questions and the fact that their results were not adapted. For
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example, video #6 is associated with dams (2:40), video #7 with the art of marbling (3:00), video #9 with
forest fires (2:26), video #22 with wires in power lines (2:55), and video #23 with the siding of houses
(2:58).

The language and narrative features used to explain the experiments and the topic are appropriate for
all the experiments except the experiment in video #30. All explanations are given in simple sentences
and clearly at a level that children can understand. However, some of the terms used in video #30 are
above the level of the target age group.

In 13 videos, explanations were made that were not directly related to the subject of the experiment
but were scientifically questionable. For example, in video #8, apart from the fact that the eggs bounce
like rubber balls, the bouncing eggs can go higher than the height from which they were first released
without any speed. This violates the law of conservation of energy. Falling eggs bouncing like rubber balls
can also be seen in video #26. Similarly, video #10 shows bubbles bouncing like rubber balls. They are also
seen to have very high refractive indices, refracting light like glass spheres. In video #20, where the
eruption of volcanoes is modelled, it is another mistake to say that the erupting substance is carbon
dioxide. Also, in video #29, the characters are turning the screws in the opposite direction. They turn the
screws counterclockwise when they should turn them clockwise to tighten them. Also, there is a ringing
sound in the background every time the light bulbs are lit.

As seen in Table 7, 23 videos contained scientific errors in explaining the video or topic, and two videos
contained partially incorrect explanations that could be misunderstood. One experiment had no
explanation. Only four of the explanations in the videos contained no scientific errors. These errors are
listed in Table 7.

Table 7
Findings Related to Scientific Errors in Experiments
Video

4 Erroneous Statements
1 -
2 -
3 Aslan: "The sun's rays evaporate the water on the earth's surface..." (1:59)
4 There is no explanation/narrative.
5 Zeynep: "According to Bernoulli's principle, the pressure of heated air decreases. Air is

compressed when it has to go around objects. The force exerted by gravity on the ball and the
pressure of the accelerating air are balanced." (1:11)
Aslan: "Bernoulli explains the flight of objects like airplanes in the same way." (1:40)
Mehmet: "The paper stayed in the air thanks to the warm weather." (2:32)
6  Aslan's expression "flow energy." (1:55)
Aslan: "The energy of water turns the wheel..." (2:22)
7 Aslan: "Water molecules hold each other tightly. This is called surface tension." (2:20)
Aslan: "Because detergent disperses fat particles as part of its job..." (2:48)

8 Zeynep: "The acetic acid in the vinegar reacts with this carbonate and makes it transparent like
this." (2:03)

9 Aslan: "These substances are flammable, and when they burn, some gases such as carbon
dioxide and carbon monoxide are released." Zeynep: "And these gases are also flammable."
(1:57)

Aslan: "The flammable gases released by the newly extinguished candle attracted the flame to
them, and they started to burn again." (2:20)

10 Aslan: "Glycerine forms a new membrane outside the water and soap. Thus, it delays the
evaporation of water." (2:54)

11  Aslan: "When we put the match into the bottle, the heated air expands." Zeynep: "l see. Then,
when the match goes out, the cooled air compresses and pulls the egg in?" (2:48)

Aslan: "When you blow air into the bottle, the same process happens in reverse." (3:13)
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12  Mehmet: "So we will reverse the effect of oxygen on coins." (1:55)

13  Mehmet: "So as the water boils, the heated spoons will transfer the heat to their handles."
(2:09)

Zeynep: "Because metal is a material that heats up faster than wood..." (2:39)

14  Aslan: "...the oil's ability to hold the odor." (2:06)

15 -

16  Aslan (pushing his hand down): "Air takes the volume of its environment and pressurizes it."
(2:23)

17  Aslan: "Plants breathe through their leaves." (2:32)

18 Aslan: "Salt does not melt the ice. It only causes the melting temperature to drop."
Mehmet: "The purpose of salting is not only to de-ice." (2:35)

19  Zeynep: "Lightning is the transfer of electricity between two clouds." Aslan: " The transfer of
electricity between the cloud and the earth is called lightning." (1:47)

Aslan: "We will use the wool sweater to electrify our clouds or, in our experiment, our
balloons.” (2:11)

Aslan: "...we charge electricity through friction." (2:20)

Aslan: "As you can see, there was an electric jump from our balloon, which is highly charged in
the positive or old direction, to the metal rod." (2:42)

20 Aslan: “Now let's see how this happens in the mountains.” (2:33)

21  Mehmet: “When light changes environment, its speed and direction change.” (2:05)
Mehmet: “The transition from air to water causes light to refract. This is because water is a
denser medium than air.” (2:25)

22 .

23  Mehmet: “The rays that hit a substance stick to that substance.” (1:29)
Mehmet: “It turns out that dark colours don't attract light, they trap it.” (1:37)
Mehmet: “The light energy trapped by dark colours is converted into heat energy after a while.”
(2:02)

24 Aslan: “The main material of paper cups is Styrofoam, friends. It's a kind of foam.” (1:46)
Aslan: “This plastic material creates a barrier so that the liquid does not come into contact with
the Styrofoam and wet it.” (2:23)

25  Aslan: “As the white carnations drink this red water to feed themselves...” (1:38)
Aslan: “The flowers used their stems like straws to draw the water they needed into their
bodies.” (2:22)

26 Aslan: “The structure of the egg is denser than fresh water.” (1:53)
Zeynep: “Salt water is denser in structure.” (2:21)

27  Zeynep: “The green colour contains the yellow and blue colours that make it up.” (1:55)
Aslan: “The green ink revealed its primary colours.” (2:31)

28  Aslan: “Our water has reached half its boiling point, that is, 50 degrees...” (1:57)

29  Aslan: “As you can see, when we transfer the energy we get from the battery to the bulb with
our long cables, our bulb lights up.” (1:37)
Zeynep: “We call the situations that prevent electricity from being transmitted from one source
to another resistance.” (2:08)

30  Aslan: “Oobleck is a fluid that doesn't follow Newton's laws.” (2:40)

In Among the scientific errors in Table 7, video #3 neglects to mention that evaporation occurs at all
temperatures, even at night when there is no sunlight. The exception is video #4, where there is no
explanation.

The explanations are incredibly wrong in video #5, with critical errors. First, Bernoulli's principle is
confused with the rise of heated air. Furthermore, air does not compress when it has to go around objects;
it accelerates. If compressed, its pressure would have to increase, not decrease, as stated. Furthermore,
it is inconvenient that the gravitational force is called power and that two different quantities, such as
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force and pressure, are claimed to be in equilibrium. Furthermore, all the explanations given about
airplanes are incorrect. Because it is not enough to explain the flight of airplanes with the shapes of the
wings according to Bernoulli's principle. There are airplanes with symmetrical wings, especially fighter
planes. Nor can it explain why an airplane can fly upside down. The main reason why airplanes fly is a
quantity called the angle of attack. When the flaps or wings of an airplane are set at an angle to take the
airflow under them, the thrust created by the airflow causes lift. Therefore, all explanations of airplanes
are inaccurate and inadequate.

Using a phrase like "flow energy" in video #6 is also incorrect. There is no such type of energy. The
phrase "water-energy" is also ambiguous. Although it refers to water's energy, it is unclear what energy
itis.

In video #7, where an attempt is made to define surface tension, the definition is incorrect. Also, the
function of the detergent should be mentioned instead of 'the task of the detergent.’

In video #8, where the acid-base reaction occurs, the egg's shell does not become membranous; it
dissolves and disappears. The membrane already present in the egg remains. The process does not make
the eggshell brittle.

Video #9 claims that carbon dioxide and carbon monoxide are flammable gases. These gases are not
combustible. The event here must be explained by the re-ignition of paraffin vapor around the wick of a
recently extinguished candle. The fact that these gases were at temperatures close to the ignition
temperature at the time is practical. In addition, the gases do not attract the flame.

In video #10, the claim that glycerol forms a new membrane around the bubbles is incorrect.
Furthermore, the presence of this alleged new membrane gives the impression that the cause of the
bubble bursting is the evaporation of water. However, the explanations should have been based on
surface tension. However, surface tension was not mentioned at all in the explanations.

In video #11, the egg's entry into the bottle is explained with the heated and cooled air. However,
since the heated air cannot leave the environment in a bottle already sealed with an egg, it makes no
difference if it is compressed as it cools. Also, in the pictures, the egg starts to be sucked in before the
match is extinguished. This should be explained by the lower pressure of the gases released after the
match burns.

Video #12 shows the removal of rust from a rusty coin using acid in lemon juice. However, rusting is a
combustion reaction, and rust removal is not a "reversal," as stated. It is simply a process of separating
the rusty parts. This reveals the non-rusted part underneath.

In video #13, Mehmet uses the expression "like boiling water." However, the water does not have to
boil. Zeynep attributes the faster heat transfer to "a material that heats up faster." However, heating up
faster or slower is related to specific heat for materials that receive the same heat simultaneously. In
contrast, the rate of heat conduction depends on the heat conduction coefficient. Furthermore, "metals"
are a very general term. It can vary according to the type of metal.

The expression "oil's ability to retain odor" used in video #14 is terminologically incorrect. Odor is the
impression we get from chemicals stimulating the nerves in our nose. It is the chemicals that the oil
retains, not the odor.

In video #16, the fact that Aslan presses his hand down while making the sentence about the
application of pressure by air gives the impression that the direction of the pressure is downward. This
can lead to misunderstandings.

In video #17, before the experiment begins and at the very end, statements support the idea that
talking to plants is beneficial. However, this is described as a myth. Since breathing is taking in oxygen and
giving off carbon dioxide with a lung or an organ or system that acts as a lung, the plant is not breathing.
What is happening here must be photosynthesis. This is explained at 1:11. Why the clay does not dissolve
in the water is a question mark. Also, covering the leaf with clay would prevent the leaf from receiving
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light, preventing photosynthesis. Also, photosynthesis in water is only observed in aquatic plants. It will
not happen in a typical tree leaf.

In video #18, using "degrees" instead of temperature is inappropriate, as is the use of the term
dissolution/dissolving instead of melting. This can lead to terminological confusion and misunderstanding.
Furthermore, Aslan's statement that Salt lowers the melting point of ice is incorrect. On the contrary,
adding Salt increases the melting point of ice. Also, the experiment shows that the ice quickly splits in two.
The rope does not pass through the ice so quickly. Although the Salt causes localized melting, as the rope
moves through the ice, the upper part refreezes, and the splitting does not occur. These pictures are not
realistic.

Video #19 refers to charge transfer as "electrical transfer." This is a terminological error. The term
"electric jump" is also objectionable. It is not electricity that jumps. In addition, the word electricity is used
in the explanations instead of charge. The arcing event here could be called a "spark jump." Another
example of this misuse is the term "electric charge." The term "friction power" is also incorrect. The reason
for the discharge of charge is explained as if opposite charges attracted each other. The way the
experiment was carried out is also problematic. If two balloons of the same type are rubbed against a
woollen jumper, they will be charged with the same type of charge, and there will not be enough potential
difference between them. In fact, the arrangement is not suitable for generating sufficient voltage to
create an arc. In addition, different parts of the balloons were brought closer together, not the parts that
rubbed against the jumper. However, the balloon is an insulator, and the charge imbalance will be
confined to the rubbing area. Using the terms plus and minus charge instead of positive and negative
charge in the explanation supports a common misconception (Yenilmez & Yasa, 2008). The explanations
state that the earth does not always have to be positively charged. We are talking about a one-way charge
transfer. However, the charge can also be transferred from the earth to the clouds.

The eruption in video #20, with the gas produced when vinegar and baking soda are mixed, is not
about volcanic gas and its formation. Although the experiment is essentially modelling, it can lead to
misunderstandings about the structure of volcanoes. It may give the impression that the acid-based
reactions in the experiment take place in volcanoes.

In video #21, the shape of the aquarium prevents the experiment from taking place. For the image to
appear inverted, a lens effect must occur. For this to happen, the aquarium must be oval. There are also
some conceptual errors in the explanations. For example, it is an over-generalization that the direction of
the light changes when the medium is changed. Although light arriving perpendicular to the surface is
refracted, its direction does not change. It is also a mistake to associate the refraction of light with density.
It depends on the refraction index, not the medium's density. Two substances with different densities,
such as oil and glass, can have the same refractive index. Also, light is refracted more than once.

It is unlikely to happen in the way shown in video #23. Considering the heat exchange between a table
lamp and the environment, a difference of 15 degrees is not realistic. The unit of the thermometer is also
unclear. In the explanations of the experiment, expressions such as trapping of light in matter and trapping
of light by matter have been used. However, expressing the absorption of light in this way can lead to the
misconception that light still exists as rays in the object. This is also supported by the idea that light turns
into heat after a while. The experiment clearly showed that the concepts of heat and thermal energy were
confused. Some statements support the misconception that heat is a form of energy stored in matter.
There are misleading statements that all incoming light is either absorbed or reflected. Not all light is
reflected or absorbed. Incorrect modelling also supports this.

Video #24 investigates why paper cups are impermeable to water. However, there are various cups
called paper cups. It is unclear which type of cup is used. It is mentioned that trees are cut down to
produce paper cups. This is indeed true for cups made of paper and paper-plastic mixtures. However,
these cups do not dissolve in acetone as in the experiment. On the other hand, there are also cups made
of Styrofoam, and such cups dissolve, as shown in the experiment. However, these do not contain paper.
Styrofoam is already a type of plastic. This gives the impression that paper and Styrofoam are the same
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thing. The plastic substance that allows the liquid to contact the Styrofoam and prevents it from getting
wet is out of the question. Styrofoam is already impermeable to water.

Video #25 says that flowers drink water, but flowers do not drink water. Flowers take in water through
osmotic pressure. This does not happen in a straw, as is claimed. In a straw, the flow is linear and
continuous. However, in flowers, the stalks are both non-linear and not like an empty pipe. Transmission
takes place through irregularly arranged vascular bundles.

The explanation in video #26 tried to explain the concept of density in terms of structure. Density was
described as a large amount of matter. This gave the impression that the greater the number of molecules,
the greater the density. However, the mass of a unit volume can decrease even if the number of molecules
increases. The modelling also supported this misconception.

The explanations in video #27 describe primary and secondary colours in terms of light. However, the
experiment uses paint. The primary colours in the paint are red, green, and yellow.

Video #28 says that 50 °C is half the boiling point of water. Although it does not say so, they are using
a thermometer on the Celsius scale. However, temperature is a relative measure on the Celsius scale, and
50 °Cis not half of 100 °C.

Video #29 is an experiment that will not happen in the way it was done. There are also errors in the
explanations. Firstly, the definition of resistance is wrong. There is no "conduction of electricity from one
source to another." There is conduction from one point to another, but not from one source to another.
In addition, the transfer of electricity is becoming more difficult, but it has not been prevented. Similarly,
there is no energy transfer from a battery to a light bulb. Here, energy is described as a material object
given from one object to another.

Finally, the video #30 description does not specify which of Newton's laws it does not obey, which
could lead to misunderstanding by someone unfamiliar with the nature of science. Newton's laws do not
mean Newton's law of viscosity.

Discussion & Conclusion

In this study, 30-episode videos from the first three seasons of the series, included in the "Aslan's
Experiment Room" playlist on the official TRT Cocuk YouTube account (TRT Cocuk, 2023a), were analyzed
across four dimensions. The dimensions consist of factors regarding (i) general video characteristics, (ii)
the fiction of the experiment (iii) laboratory safety and warnings, and (iv) explanations about the
experiment and the subject. Results and discussions for each dimension are presented below under
separate subheadings.

Conclusion & Discussion Regarding the General Characteristics of Videos

In this study, 90% of the examined videos had video titles that did not reflect their content. For
instance, viewers unfamiliar with videos titled "Salt Ice" or "Two Nails and a Coin" might have different
expectations about their content. Similarly, teachers wishing to use these videos in an educational setting
might have difficulty finding suitable experiments by looking only at the titles. However, since video titles
act as a primary gateway for viewers and directly influence whether a video will be clicked on, watched,
or shared, they should reflect viewers' expectations (Wu et al., 2024).

The average duration of videos is 3 minutes and 32 seconds. This duration is appropriate for
preoperational children (typically ages 2-7) who are the target audience of the videos, to maintain
concentration. Since it is recommended that videos designed for children in this age group be
approximately five minutes or shorter to match their attention span and avoid distractions (Aljohani et
al., 2023; Diehm et al., 2020; Yadav and Chakraborty, 2025). Therefore, educational videos and cartoons
designed for learning purposes range from two to sixteen minutes, with an average length of
approximately six minutes (Feeley, Keller, & Kayler, 2022).
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Although there are explanations of the videos immediately below, except for video #20, they are
insufficient for a correct understanding of the videos. Furthermore, 47% of the videos with explanations
contain statements that may cause misunderstandings. Kulgemeyer and Wittwer (2021) stated that
videos on online platforms are an important educational resource and found that some physics videos on
YouTube contain explanations that could lead to misconceptions. Since media is a significant out-of-school
learning environment, one could argue that misleading statements, can contribute to the development
of non-scientific prior knowledge in students (Kizilcik, 2021).

Sixty six percent of the videos violate the principle of realism regarding the images and animations
used. Unrealistic visuals can immediately impair executive functions such as working memory and
cognitive flexibility, especially in young children (Essex et al., 2025; Kessafoglu et al., 2024). They can also
have a negatively impact on visual literacy, which Hortin (1980) defines as the ability to read and
understand visual elements. While older children can frequently distinguish between real and unreal
content, younger children may be more susceptible to the idealized or distorted realities presented in
videos (O’Connor et al., 2023). Additionally, the models used for teaching can lead students to develop
misconceptions in students (Kizilcik, 2021). Conversely, appropriate, and accurate use of visuals can
facilitate mental processes and, therefore, meaningful learning (Sanalan, Siliin, & Coban, 2007).

Conclusion & Discussion Regarding Fictional Features of the Experiments

The fact that almost half of the experiments (47%) were designed as open-ended experiments is
promising in addressing some of the shortcomings in the literature. unlike closed-ended experiments, in
open-ended experiments, students are given only the tools and materials to be used and the purpose of
the experiment to be carried out. Therefore, in open-ended experiments, students are expected to
develop behaviours such as thinking, making decisions, making original applications in line with their
choices, and drawing conclusions based on results, and developing psychomotor skills (Ayas et al., 2008).
Presenting a significant proportion of experiments as open-ended enables children to think like scientists.
Celik (2009) concluded that the open-ended experimental technique did not significantly impact learning,
students' attitudes toward science, or psychomotor behaviour compared to the closed-ended
experimental technique. However, it was a more effective technique for retaining learned information.
Nevertheless, this technique is difficult to develop and implement. For instance, Demir and Sahin (2015)
discovered that pre-service science teachers generally struggled to plan open-ended experiments using
science process skills due to a study in which they were expected to plan problems, hypotheses, variables,
and experiments with written materials. In his study, Dasdemir (2013) found that animation increased
permanent learning and science process skills. Furthermore, children benefit from being encouraged to
question and discuss what they see in cartoons, which helps them distinguish between fiction and reality
and challenge stereotypes (Atchia & Gunowa, 2024; Onal, 2023).

It is educationally significant that all videos begin with a question and that questions are asked in the
videos. Encouraging children to question and discuss what they see in cartoons helps them distinguish
between fiction and reality, as well as challenge stereotypes (Atchia & Gunowa, 2024; Onal, 2023).
However, 37% of the videos begin with an inappropriate question, and 63% do not clearly answer the
initial question. These issues make it difficult to evaluate the videos holistically and may dampen students'
curiosity when they fail to receive satisfactory answers.

Variable substitution was used in only 43% of the experiments, and in more than half of those (54%),
the variables were not changed appropriately. Variable substitution is one of the 21st-century science
process skills. When Turkish students aged 2-7 were analyzed in terms of science process skills based on
their most-watched cartoons and animated films, it was found that the most common expressions were
observing, classifying, experimenting, interpreting data, and drawing conclusions (Kicukali, 2023). Like
Aslan’s Experiment Room playlist, there are many cartoons such as Dexter's Laboratory, Sid the Science
Boy, and From Earth to the Moon include steps of the scientific method, problems, hypotheses, scientific
experiments, and results, (Aytekin, 2020; Lucena & Perticarrari, 2020). One such cartoon, the 3D animated
series called "Tang Na's Analysis," has been found to significantly improve primary school students'
analytical thinking skills (Kwangmuang et al., 2024).
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Selection of appropriate materials for experiments in the scientific videos is crucial for the viewers
who watch the experiments repeatedly. However, it was found that inappropriate materials were chosen
in 27% of the experiments and partially inappropriate materials were chosen in 7% of the experiments.
Due to the incorrect choice of materials in the video, viewers who cannot replicate the results in the video
in their experiments may lose confidence in similar videos and become less motivated. On the other hand,
it may be helpful for children to recognize laboratory materials. This is because it is known that students
are generally not familiar with laboratory materials (Kizilcik et al., 2019). Studies (e.g., Kili¢ & Aydin, 2018;
Gines et al.,, 2013) have found that one of the main reasons why science teachers do not include
laboratory applications in their teaching is the lack of materials.

One of the main problems with these videos is that only 30% of the 30 experiments produced realistic
results. However, videos like those in the study are expected to serve as an effective teaching tool for
experimental design and encourage students to design their own experiments (Yilmaz, 2020). When the
experiments do not produce the expected or realistic results, it can lead to disappointment and a loss of
confidence, especially among young viewers who want to do the experiments at home by applying what
they have seen. This can create the impression that science experiments are activities that can only be
done by special people, are not open to everyone, and are disconnected from everyday life. Because
cartoons often simplify or exaggerate reality, students may develop misconceptions about academic
subjects or life situations. This can hinder the development of accurate mental models and critical thinking
skills, especially if cartoons are used excessively or without proper guidance (Ibili & Sahin, 2016; Kaya,
2023).

Conclusion & Discussion Regarding Laboratory Safety and Warnings

In approximately half of the experiments (47%), at least one hazardous material was used, such as fire,
chemical substances, cutting and piercing tools, etc., yet it was determined that the necessary warnings
were provided in most of the videos. In videos containing hazardous situations, Aslan, and his friends' use
of protective equipment such as lab coats and goggles, seeking adult assistance when necessary, or
verbally indicating potential risks can be beneficial in increasing viewers' knowledge and awareness of
laboratory safety and preventing unwanted accidents. Safety vulnerabilities can put individuals at risk,
disrupt research, and hinder scientific progress (Quan, 2024). The occupational health and safety
literature emphasizes that 98% of workplace accidents are preventable (Ceylan, 2012); 88% are due to
dangerous actions, 10% are due to dangerous situations, and only 2% are due to unavoidable or unknown
causes (Demir and Oz, 2018). Based on local and national newspaper reports, Aydogdu and Yardimci
(2013) found that accidents in elementary school science laboratories occurred because teachers and
students did not have sufficient knowledge about the accidents and risks that could occur in science
laboratories.

Conclusion & Discussion Regarding Experiment and Explanations of the Subject

Reasons for students' misunderstandings include using scientific concepts in everyday language with
meanings different from their scientific meanings (Kizilcik, 2021), individuals' prior knowledge acquired
through informal learning, models, animations, etc., used in instruction. This study found no scientific
error in only four explanations in the analyzed videos. 77% of the videos contain scientific errors in the
explanations of the experiment or the subject; 43%, contain explanations that are not directly related to
the subject of the experiment but are scientifically inaccurate; and 7% contain partially incorrect
explanations that can be misunderstood. For instance, example, Aslan's statement in video #29, "As you
can see when we give the energy we get from the battery to the light bulb with our long cables," could
lead to the misconceptions that “a battery is an energy store” (Maichle, 1981) or “the source of the charge
is the battery” (Chabay & Sherwood, 2006).

Similarly, Aslan's statement in video #19, "The electrical transfer between the cloud and the earth is
called lightning," may lead to the misconception that lightning is the discharge of charge from the sky to
the earth (Aydin & Ozkara, 2011). In addition, Zeynep's statement in video #5, "The force that gravity
exerts on the ball..." may lead to the misconception that force and power are the same concepts because
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these terms are used differently in everyday language than in science. The literature also states that there
are many YouTube videos on that can lead to misconceptions in physics. For instance, on the German
channel “Simple Club” has a titled video "This is Jan's car. The car has a lot of power." The example
sentence in the video creates the misconception that force can be stored in a substance (Driver et al.,
2014).

In addition to the explanations in the videos, visual errors can lead to misunderstandings. In 63% of
the 16 videos that used models, inappropriate visual models were identified. For instance, in video #26,
in the model showing the molecular structure of water and salt water, the density was modelled in a way
that could be understood as an increase in the amount of matter or the number of molecules. This model
could lead to the misconception that a substance's density always increases when different substances
are added (Nakiboglu & Nakiboglu, 2016). Zeynep's statement in the relevant video, "I understand that
salt water is denser in structure" (2:21), supports this misconception.

Suggestions

Cartoons aimed at making children love science are beneficial in terms of sparking their curiosity about
science and helping them acquire scientific process skills. Therefore, increasing the number of
productions, such as Aslan's Experiment Room, could be beneficial. Furthermore, science teachers should
be encouraged to use such productions in the classroom and extracurricular activities. However, both
Aslan's Experiment Room and similar productions require more careful design. Based on the findings of
this study, several recommendations are presented.

Suggestions for Production Staff: To ensure that productions such as Aslan’s Experiment Room are
free of scientific errors, avoid expressions and scenes that could cause misconceptions, and enrich them
both educationally and entertainingly, a science or physics education expert should be involved in the
scriptwriting and visualization stages. In particular, the balance between everyday language and scientific
terminology should be maintained, and concepts such as power, energy, and force, which are often used
interchangeably in everyday life, should be monitored in the prepared media content. Similarly, all verbal
or written explanations in the videos should be free of scientific errors. In videos involving variable
changes, it should be verified whether the variable change process is performed appropriately.

When determining the episode titles for such productions shared on social media, similar expert
support should be sought. Episode titles are critical in terms of access to appropriate materials. Instead
of titles like “Salt Ice” chosen for YouTube SEO (Search Engine Optimization) purposes, titles that better
reflect the content of the animation, such as “The Effect of Salt on the Melting Temperature of Ice,” should
be used. Titles that could be scientifically misleading, such as “Bubbles That Do Not Pop” and “Non-flowing
Liquid Experiment”, should be avoided. If the video begins with a question, as in Aslan's Experiment Room
videos, the correct answer to that question should be provided in the video, and the experiments in the
video should be checked for any plot errors that would prevent the correct result from being achieved.
For example, if a video begins with a question such as “Why does it rain?” as in one of Aslan's Experiment
Room videos, and the experiment explains the process of rainfall rather than the reason for rainfall, then
the question should be “How does it rain?”

Especially in molecular-level representations (such as water and salt water, etc.), artistic freedom
should not take precedence over scientific accuracy. Animations that create incorrect mental models
should be removed or corrected to ensure accuracy. The realism of images should be enhanced, and
exaggerated images should not be included.

Experiments should produce “realistic results.” Devices that appear to work in the video but fail when
tried at home can undermine children's trust in science. For example, while an oval glass aquarium should
be chosen to create a lens effect, if a rectangular aquarium is chosen, as in one of the videos in Aslan's
Experiment Room, the image of a shape behind the water-filled aquarium may cause the viewer to
perceive a contradiction between what is shown in the video and what should actually be seen.
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The videos reviewed are presented on YouTube without comments enabled. It is essential that the
online versions are open to comments, allowing viewers to provide feedback. For the television versions,
it would be beneficial to include contact information, such as an address, viewer hotline, or email, so that
viewers can provide feedback when needed.

Suggestions for Teachers and Parents: Children, especially those in preschool, should watch videos
containing such experiments accompanied by an adult (teacher or parent). When necessary, discuss any
dangerous situations or scientific errors in the video with the children. Children should be made aware
that not all information presented in the video with the phrase “As you can see...” is necessarily correct,
and that science is based on questioning and critical thinking. Teachers should always watch these videos
before using them in class; they should either avoid using videos that contain misconceptions or present
them to students as a critical thinking exercise by asking them to “find the mistake here.” The video should
be positioned not as a teaching material, but as a tool to start a discussion or attract interest in class.

Suggestions for Researchers: Examining productions that present scientific content to children is
important for expanding the literature in this field. The number of studies conducting content analyses of
similar productions should be increased.
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Tiirkge Siirimui

Giris

Cocuklarin bilimle tanigmalari okul dncesi donemde informal 6grenme ortamlarinda baslamaktadir
(Silander vd., 2025). Kiguk ¢ocuklar dogal meraklarindan gelen motivasyonla, gevrelerindeki nesneler
hakkinda sorular sorarak, tahminlerde bulunarak, olaylari ilk elden inceleyerek ve kendi deneyimlerinden
elde ettikleri kanitlara dayal acgiklamalar yaparak dizenli olarak bilimsel arastirma yaparlar (National
Research Council (Ulusal Arastirma Konseyi), 2012; Fusaro & Smith, 2018). Bu nedenle yaklasik yarim asir
o6nce Gagne (1965) cocuklari bilim insanlarina benzeterek, onlarin dogal meraklari sonucu oldukga erken
yaslardan itibaren arastirma yapmaya basladiklarini belirtmistir. Cocuklarin erken dénemde baslayan
bilime yonelik bu ilgileri, okul 6ncesi ve ilkokulun ilk yillarinda zengin ve iyi hazirlanmis bilim deneyimleriyle
desteklenirse; ergenlik yillarinda hem bilime yoénelik olumlu tutumlar hem de bilimin ne oldugunu
O6grenme istegi artacaktir (Alexander vd., 2012).) Birgok kiiglk ¢ocuk evde veya okul 6ncesi ortamlarinda
bilim ve miuhendislikle ilgili zengin deneyimler yasayamaz (Silander vd., 2025). Cocuklar, diger gelisim
alanlarina ve hatta bilimdeki diger alanlara kiyasla evde fizik bilimi ve mihendislik arastirmalari ve
6grenimiicin nispeten daha az destek almaktadir. Bircok ebeveyn, cocuklarinin fen sorularini yanitlamakta
zorlandiklarini ve c¢ocuklarinin nesnelerin nasil calistigina dair merakini derinlestirebilecek gtinliik
deneyimler olusturabilmek igin gereken 6zgiiven ve kaynaklardan yoksun olduklarini bildirmistir (Silander
vd., 2018). Bu noktada medya araglari, gocuklara genis bir 6lgekte fen igerigi sunma potansiyeline sahiptir.

Gilnimiuzde birgok cocugun medya araglariyla tanismasi mama sandalyesinde onu yemek yemeye ikna
etmek igin kullanilan televizyon, tablet ve telefonlarla baslamaktadir. Henlz yirimeyi bile 6§renmeden
medya icerikleri tiketmeye baslayan cocuklar, diinyayi kesfetmek icin ilk deneyimlerini dijital pencereden
izleyerek edinmektedir. "Digital native (dijital yerli)" olarak tanimlanan bu neslin mensuplari, dijital
teknolojilerin dogrudan icinde dogup bliytdikleri icin bilgisayar, internet, akilli telefonlar ve sosyal medya
gibi dijital araglari hayatlarinin hemen her alaninda kullanmaktadir (Prensky, 2001). Dijital yerlilerin
teknolojik okuryazarliklari yliksek olup, dijital araglari ve interneti is, egitim, sosyal iliskiler ve gunlik
yasamin bir parc¢asi olarak kullanma konusunda genellikle yetkindirler. Dijital yerliler zamanlarinin gogunu
bilgisayar, cep telefonu, mizik galar, video oyunlar gibi dijital araglarla gegirdikleri igin, 6grenme
ortamlarinin teknolojik araglarla donatilmasinin ve 6grencilerin teknolojik okuryazarlik seviyelerine uygun
aktiviteler, projeler yapilmasinin 6grencilerin okul basarilarina ve motivasyonlarina katkida bulunacagi
ileri sirtilmektedir (Conole ve Alevizou, 2010; Elmas ve Geban, 2012).

Ozellikle televizyon ve sosyal medya kanallarindaki ¢ocuk programlari ve bu kanallardaki ¢ocuklara
yonelik cizgi filmler, cocuklarin medya ve teknoloji ile etkilesimin en énemli unsurlarindandir. Cocuk
programlari, cocuklarin gelisim 6zelliklerine uygun, dolayisiyla zevklerine ve 6grenme yeteneklerine hitap
eden program tirleridir. Cocuk programlari arasinda en biyik pay cizgi filmlere aittir. Cizgi filmler, cizilen
cizgilere hayat vererek senaryolari ve kahramanlariyla ¢ocuklara mesajlar ileten ¢ocuk programlaridir
(Gang, 2024; Aytekin, 2020).

Literatlirde c¢ocuklara yonelik televizyon sovlari ve ¢izgi filmlerin akademik, sosyal ve psikolojik
etkileriyle ilgili bircok farkli arastirma bulunmaktadir. Bu arastirmalarda incelenen ¢ocuk yapimlari
arasinda 1960’larda baslayan ve yaklasik 140 (lkede yayinlanan Susam sokagi (Sesame Street) adli
program on plana ¢ikmaktadir (Fisch, 2004). Cesitli arastirmacilar erken ¢ocukluk dénemindeki televizyon
izleme aliskanliklariyla akademik basari, yaraticilik, okuma, ders disi etkinliklere katilim, 6z imaj, rol
modellerle 6zdeslesme, saghk aliskanliklari ve saldirganlik gibi televizyona maruz kalmayla baslatildigi,
belirlendigi veya gelistirildigi iddia edilen ergenlik donemi 6zellikleri arasindaki bazi iliskileri incelemislerdir
(Kearney ve Levine, 2019). Anderson vd. (2001), ¢cocukluklarinda Susam sokagi (Sesame Street) ve Bay
Rogers'in Mahallesi (Mister Rogers' Neighborhood) adli programlariizleyen ergenlerle goriismeler yaparak
programin sonraki 6grenme yasantilarina (liseye) etkilerini incelemistir. Bu ¢alismanin sonuglari, okul
oncesi donemde daha fazla egitim amagli televizyon izleyen (6zellikle Susam Sokagi'ni izleyen)
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dgrencilerin, ortaokul veya lisede ingilizce, Matematik ve Fen Bilimleri derslerinde énemli &lgiide daha
ylksek notlar aldigini gostermistir. Ayrica, daha sik kitap okumus, daha yiiksek akademik 6z saygi
gostermis ve akademik performansa daha fazla deger vermistir. Bu farkliliklar, 6grencilerin erken dil
becerileri ve aile gegmisi degiskenlerinin etkileri istatistiksel olarak gikarildiktan sonra bile gegerliligini
korumustur.

Diger birgok calisma Susam Sokagi'nin c¢ocuklarin 6grenmesine yardimci olmada tek program
olmadigini géstermektedir. Okul dncesi ve okul cagindaki cocuklar icin diger egitim dizileri Gizerine yapilan
toplu calismalar, egitici televizyon programlarinin ¢ocuklarin ¢ok cesitli konulardaki bilgi, beceri ve
tutumlarini artirabilecegini gostermistir. Aslanlar Arasinda (Between the Lions), Cyberchase, 3-2-1
Contact, Bilim Adami Bill Nye (Bill Nye the Science Guy), Blue’nun ipuglari (Blue's Clues) ve Barney ve
Arkadaslari (Barney & Friends) gibi yapimlarin gocuklarin dil ve okuma-yazma becerilerine, bilim ve
teknoloji anlayisina katkilari, gilincel olaylara iliskin bilgi edindiriciligi, matematik ve problem ¢6zme
becerileri Uzerindeki etkileri gesitli arastirmacilarca incelenmistir (Fisch 2004). Bonus vd. (2025)
tarafindan 3-8 yas grubu cocuklarla yapilan galisma, Kahraman Okulu (Hero Elementary), Oktonotlar
(Octonaut)s ve Doga Kedisi (Nature Cat) gibi egitici televizyon programlarinin ¢ocuklari giinlik sosyal
etkilesimlerinde bilimsel konulari kesfetmeye motive ettigine dair 6n kanitlar sunmaktadir. Buna goére
kaliteli ve iyi tasarlanmig bilimsel TV programlarinin ¢ocuklarin bilime olan ilgisini ve bilimsel konusma
sikligini artirabilecegini gosterilmektedir. Ancak, igerik kalitesi, sunum bigcimi ve ¢cocugun 6n bilgisi gibi
faktorler olumlu etkileri sinirlandirirken, hatali veya fantastik icerikler 6zellikle kiigik yastaki ¢ocuklarda
yanlis anlamalara yol agabilmektedir.

Egitici televizyon programlarinin cocuklarin akademik ilgi alanlarinin olusmasinda ve kariyer hedeflerini
planlamalarinda da 6nemi bulunmaktadir. Bu nedenle ¢ocuk programlarinda goériinen karakterler
tasvirlerinin incelenmesinin 6nemini vurgulayan Aladé vd. (2020) okul 6ncesi ¢agindaki izleyicilere bilim
Ogretmek igin tasarlanmis aralarinda Dinazor Dan (Dino Dan), Kasif Dora (Dora the Explorer), Mickey
Farenin Kulip Evi (Mickey Mouse Clubhouse), Susam Sokagi (Sesame Street) ve Hadi Diego Hadi! (Go,
Diego, Go!) gibi Turk televizyonlarinda da yayinlanan 30 gocuk programinin 90 bélimu igin, STEM odakli
icerik analizini yapmistir. incelenen béliimlerde konusan 1086 karakter demografik &zelliklere, fiziksel
ozelliklerine ve STEM mesleklerine gore kodlanmistir. Buna gore c¢izgi filmlerde gecen karakterlerin
mesleklerinin kiclik bir kisminin (hayvan uzmani, deniz biyologu, bilgi teknolojileri gérevlisi, miihendis,
zoolog, astronom, mucit ve bilim insani gibi) ABD Calisma istatistikleri Biirosu tarafindan belirlenen STEM
meslekleri listesinde yer aldigi, blyik bir kisminin ise (yaris arabasi striicusd, firinci, stiper kahramanlar
ve arka bahge kasifleri gibi) kurgusal veya STEM disi mesleklerden olustugu tespit edilmistir.

Ayrica bilimsel terim, kavram ve sireglerin medya yapimlari igcinde gerek bilim kurgu gerekse diger
turlerdeki film ve dizi filmlerde ne sekilde yer aldigi, bunlarin egitim materyali olarak kullaniimasi ve
incelemelerini iceren baska calismalar da vardir (Chatzara vd., 2023; Guven Yildirim vd., 2022; Glivenir &
Guven Yildinm, 2023; Kizilcik vd., 2014; McBride, 2016).

Tlrk televizyonlarinda ve medya platformlarinda da ¢ocuklara yonelik birgok yapim ve bu yapimlar ile
ilgili cok sayida akademik ¢alisma bulunmaktadir. Tiirkiye’de yasayan 2-7 yas araligindaki 6grencilerin en
cok izledikleri gizgi filmlerin ve animasyon filmlerin fen ve bilim 6gretimi agisindan degerlendirilen Kigukali
(2023), cizgi filmlerin ve animasyon filmlerin fen 6gretim programindaki ¢ok sayidaki kazanimla eslestigini
ortaya koymustur. Blylk bir potansiyeli olan medya igerikleri, dogru kullanildiginda hem bir okul disi
o6grenme ortami olarak, hem de okuldaki 6grenmeleri desteklemek igin kullanilabilir. Turkiye Cumhuriyeti
devletinin gocuklar icin 6zel olarak kurdugu TRT Cocuk televizyon kanali, hemen her yastan ¢ocuga hitap
eden bircok yapima ev sahipligi yapmaktadir. Bu yapimlarin ¢ocuklar icin uygunlugu, egitsel katkilari ¢esitli
arastirmalara konu olmaktadir. Ornegin TRT Cocuk kanalinda yayinlanan “Kiigiik Hezarfen” adli cizgi
filminin toplam 26 bolimi Ay ve Korkmaz (2007) tarafindan degerler ve kiltirel 6geler baglaminda igerik
analizi ile incelenmistir. Arastirma sonucunda “Kug¢lik Hezarfen” gizgi filminde en ¢ok yer verilen degerin
bilimsellik; en az yer verilen degerin ise bagimsizlik oldugu belirlenmistir. Cengiz vd., (2020) TRT'de
yayinlanan gizgi filmlerde 2013 Okul Oncesi Egitim Programinda yer alan bilissel, sosyal-duyussal, dil ve
motor gelisim alanlarindaki bazi kazanimlara yonelik iceriklerin yer aldigi bilimsel olarak tespit etmistir.
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Aytekin (2020) TRT Cocuk kanalindaki yer alan 26 gizgi filmi, bilim imgelerinin varligi agisindan incelemistir.
Bu inceleme sonucunda en yiiksek bilim imgesi oranina sahip ¢izgi filmin, "Aslan" oldugu bulunmustur. Bu
yapimin temel ve butiinlesik bilimsel siire¢ becerilerinin kullanimina iliskin ve ayrica bilimsel arastirma ve
algilar alt boyutlarina ait sahneler icerdigi tespit edilmistir. Yeni ve ilging icatlarla sorunlarini gézen Aslan’in
maceralarini konu edinen Aslan adli bu yapim baska arastirmacilarin da dikkatini ¢ekmistir. Yener vd.
(2021) Aslan cizgi filminin 2017-2020 yillari arasinda her yila ait Youtube platformunda en ¢ok izlenen
dorder bolimiini Fen-Miihendislik ve Girisimcilik Uygulamalari bakimindan incelemistir. Bu incelemede
2017, 2018 ve 2019 yillarina ait boélimlerin Fen-Mihendislik ve Girisimcilik Uygulamalari temelinde
yapilandinldigi ancak 2020 yilina ait bdlimlerde bu alandan giderek uzaklasildigi tespit edilmistir.
Arastirmacilar Aslan gizgi filminin fen egitiminde kullanilabilecegi, Aslan ¢izgi filminin igeriginin Fen-
Mihendislik ve Girisimcilik Uygulamalar ve 21. ylzyill becerileri baglaminda zenginlestirilebilecegi
Onerilmistir. Bu ¢alismaya konu olan “Aslan’in Deney Odasi” adli yapim da Aslan serisinin fen konulariyla
zenginlestirilmis, deney odakl ve kisa versiyonudur. Her bir bélima yaklasik 3,5 dakika siiren bu
programda, Aslan ve arkadaslari kendilerine ulasan sorulara gesitli deneyler yaparak veya animasyonlarla
modeller olusturarak cevaplar aramaktadir. Her bir macerada kahramanlarimiz bir laboratuvara
donisturdiikleri cati katinda fizik, kimya ve biyoloji konularinda adeta kiigik bilim insanlari gibi
calismaktadir.

Cizgi filmler, eglencenin yani sira egitim ve farkindalik yaratmak i¢in de kullaniimaktadir. Cizgi filmler,
monoton 6grenme siireglerini ilgi ¢ekici hale getirerek okul dncesi ¢ocuklarin zihninde unutulmaz izler
birakir. Dogru kullanildiginda gocuklara katki saglayabilir. Yeni nesil cocuklar inceleyerek 6grenme
egilimindedir. Sorularinin cevaplarini bulmak isterler. Bu durum, 6gretimde yeni tekniklere olan ihtiyaci
ortaya koymaktadir. Cizgi filmler iyi yapilandirilirlarsa, egitim acgisindan avantaj saglayabilir (Gang, 2024;
Aytekin, 2020). Aslanin Deney Odasi gibi cocuklari bilim insanlari gibi calismaya 6zendiren, eglendirirken
Ogreten yapimlarin igeriklerinin 6zenle olusturulmasi gerekir. Bu ¢calismanin amaci, Aslan’in Deney Odasi
adli animasyon dizisinin ilk UG¢ sezonunda yer alan 30 boélimi, video igerigi, deney uygulamalari,
laboratuvar glvenligi ve bilimsel uygunluk yonlerinden incelemektir. Bu amag dogrultusunda g¢alismanin
arastirma sorulari dort gruba ayrilarak belirlenmistir. Calismada ele alinan arastirma sorulari séyledir:

Videolarin genel 6zellikleri nasildir?
e Videolarin basliklari icerigi yansitiyor mu?

e Videolarin altinda yazil bir tanitim metni var mi? Varsa bu metinler bilimsel agidan hata igeriyor
mu?

e Videolarin suresi nedir?

e  Gorseller ve animasyonlar gergekgi mi?

Deneyler nasil kurgulanmig?

e  Deneyin tird nedir?

e Deney hangi bilimsel konuyu ele almaktadir?

e Deneyi baslatan soru uygun mudur ve/veya deney soruya cevap vermek igin uygun mudur?

e Deneyde degisken degistirme yapilmis midir? Yapildiysa degiskenler uygun bigcimde mi
degistirilmistir?

e Deneyde tahmin becerisi kullaniimis midir?

e Deneyde kullanilan malzemelerin se¢imi uygun mudur?

e Secilen malzemelerin kullanim sekli ve miktarlari uygun mudur?
e Deney gercekgi sonuglar vermekte midir?
Laboratuvar giivenligine dikkat edilerek uyarilara yer verilmis mi?
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e Deney sirasinda karsilasilabilecek olasi tehlikeler nelerdir?

e Deney 6ncesinde veya deney sirasinda yapilmasi gereken uyarilar yapiimis midir?

e Deney sirasinda alinan veya alinmasi gereken énlemler nelerdir?

e Deneyi ¢ocuklarin yapmasi giivenli midir?

e Deneyde bir yetigkin destegi gerekli midir? Gerekliyse yetigkin destegi alinmig midir?
Deney ve konuya iliskin agiklamalara yer verilmis mi?

e Deneyin veya konunun agiklamalari bilimsel agidan hatalar igermekte midir?

e Deneyin veya konunun agiklamalari deneyin konusuyla dogrudan iliskili olmayan bilimsel hatalar
icermekte midir?

e Agiklamalarda modellemeden yararlanilmis midir? Yararlanildiysa modellemeler uygun bicimde
yapilmig midir?

e (Cikarilan sonug baslangigtaki soruya yanit vermekte midir ve deneydeki gozlemlerle uyumlu
mudur?

e Deneyde elde edilen sonuglarin glinlik yasamla iliskisi kurulmus mudur?
e Deneyin veya konunun agiklamalari dil ve anlatim agisindan uygun mudur?

Aslan’in Deney Odasi isimli animasyon dizisinin yukarida verilen arastirma sorulari dogrultusunda
incelenmesi neticesinde ortaya konacak veriler, ¢ocuklara yonelik fen bilimleriyle ilgili iceriklerin
olusturulmasinda, yapimcilarin dikkat etmesi gereken hususlarin belirlenmesine katki saglayabilir.

Yontem

Bu calisma, nitel arastirma desenlerinden durum galismasi ile gergeklestirilmistir. Karasar'a gore
(2003), durum galismalarinda, durum olarak ele alinan belli bir birimin derinligine incelenmesi ve o birim
ile ilgili bir yargiya varmak amaglanir. Bu ¢alismada incelenen her bir bolim bir durum olarak ele alinmis
ve boylece ¢oklu durum cgalismasi deseninden yararlaniimistir. Bu teknikte toplanan bilgiler genelleme
yvapilmadan incelenen birim igin kullanilir. Durum g¢alismasinda sonuglardan ¢ok siirece, 6zel bir
degiskenden cok baglama, kanitlamadan ¢ok inceleyip bulmaya yonelik bir ilgi vardir (Merriam, 1998).

Veri Toplama Araglari ve Veri Toplama Siireci

Bu galismada, Turkiye Cumhuriyeti devletinin ¢ocuklar i¢in 6zel olarak kurdugu TRT Cocuk televizyon
kanalinin resmi YouTube hesabinda (TRT Cocuk, 2023a), “Aslan’in Deney Odasi” adli Oynatma Listesi’'nde
yer alan ve serinin ilk (i¢ sezonunu olusturan 30 adet b6élim videosu incelemeye alinmistir. Aslan’in Deney
Odasi, TRT Cocuk televizyon kanalinda gocuklara bilimi sevdirmek igin tasarlanan animasyon tabanh bir
cizgi film olarak vyayinlanmakla birlikte timiyle ayni icerikle resmi YouTube hesabindan da
erisilebilmektedir. Bu ¢alismada ilgili medya iceriklerine diizenli, eksiksiz ve ulasilabilirlik agisindan daha
uygun oldugu icin resmi YouTube hesabindan erisilmis ve farkl acilardan incelenmistir.

Her bir bolimin videosu, genellikle ortaya atilan gilincel hayat icerikli bir soru ile baslamaktadir.
Ardindan bu soruya yanit aramak icin ana karakterler olan Aslan ile iki arkadasi Zeynep ve Mehmet
arastirma yapmaktadir. Ancak arastirmalarin ayrintih asamalarina videoda yer verilmemektedir.
Karakterler, yaptiklari arastirmanin sonucunda elde ettikleri bilgileri kullanarak kisa bir deney
yapmaktadirlar. Deney sirasinda veya bitiminde ise deneyle ilgili aciklamalarini yapmaktadirlar. incelenen
bolimlerin (Mart 2024'te erisildi) listesi Tablo 1’de gorilebilir.
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Tablo 1
incelenen Béliim Videolarinin Listesi
Video # Sezon No B6lim No Béliim Videosunun Adi
1 1 1 Kutup Ayilari Neden Usiimez?
2 1 2 Nasil Nefes Aliriz?
3 1 3 Yagmur
4 1 4 Ses Dalgalari
5 1 5 Ugaklar Nasil Havada Kalr?
6 1 6 Suyun Enerjisi
7 1 7 St Boyama
8 1 8 Kirllmayan Yumurta
9 1 9 Sigrayan Alevler
10 1 10 Patlamayan Baloncuklar
11 2 1 Yumurtali Sise
12 2 2 Parlak Bozuk Paralar
13 2 3 Tereyag Yarisl
14 2 4 Evde Parfiim Yapimi
15 2 5 Ev Yapimi Yapistirici
16 2 6 Akmayan Sivi Deneyi
17 2 7 Nefes Alan Yaprak
18 2 8 Tuz Buz
19 2 9 Ev Yapimi Simsek
20 2 10 Volkanlar Nasil Ates Plskurtiir?
21 3 1 Hareketli Resim
22 3 2 iki Civi Bir Para
23 3 3 Farkh Renkler Farkl Sicaklklar
24 3 4 Kagit Bardak
25 3 5 Renk Degistiren Cigcekler
26 3 6 Yiizen Maddeler
27 3 7 Renk Ayristirma
28 3 8 Esrarengiz Yumurtalar
29 3 9 Ampul Problemi
30 3 10 Kati Sivi Madde

Tablo 1'de goriildigu gibi, her bir sezonda 10’ar boliim olmak lizere li¢ sezonda toplamda 30 bélim
videosu yayinlanmistir. Videolarin yayinlanma sirasi ve bolim numaralari TRT Cocuk kanalinin resmf
sitesinden (TRT Cocuk, 2023b) kontrol edilmistir. Verilen sira, yayinlanma sirasidir. ilgili oynatma
listesindeki siralamadan farklidir. Calisma boyunca, “Video #’ sitununda yer alan 1-30 arasi
numaralandirma kullanilacaktir. Video numaralarindan so6z edilirken # simgesi kullanilacaktir.

Verilerin Analiz Yontemi

Arastirma kapsaminda arastirmacilar tarafindan belirlenen arastirma sorulari baglaminda videolar,
arastirma sorulari gruplanarak dort farkli boyutta ele alinarak ayri ayri incelenmistir. Bu boyutlardan ilki
videonun genel 6zelliklerini, ikincisi deneyin kurgusunu, Gglinctsi glivenlik ve 6nlemlere iliskin igerikleri,
sonuncusu ise deneyin ve konunun agiklamalarini kapsamaktadir. Bu kapsamda, s6z konusu videolar,
onceden belirlenen arastirma sorulari ¢ercevesinde incelemeye alinmistir.

Arastirmacilar tarafindan belirlenen arastirma sorulari ¢ercevesinde ilgili kaynakta yer alan ve ilk li¢
sezonu olusturan 30 bolim videosu icerik analizi yontemi ile incelenmis ve sonuglari raporlanmistir.
Arastirmanin gecerlilik ve gtvenilirligini artirmak icin, doktoral fizik egitimcisi olan g arastirmacinin her
biri videolari belirlenen arastirma sorularina gére énce bagimsiz olarak incelemistir. Bilimsel siireg
becerileri, laboratuvar deneyleri, problem ¢6zme becerileri ve kavram yanilgilari alanlarinda galismalari
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bulunan bu g arastirmaci, ayri ayri her bir video icin Tablo 2’de verilen tabloyu bagimsiz bicimde
doldurmustur. Daha sonra arastirmacilarin ayni deney igin olusturduklari tablolar bir araya getirilmistir.
Ardindan bir araya gelerek degerlendirmelerini karsilastirmislar, videolar birlikte tekrar tekrar izleyerek
uzlaslya varana dek tartismislardir. Boylece degerlendirmelerin olabildigince nesnel ve giivenilir olmasi
saglanmistir. Ayrica gegerlilik ve glvenilirligi artirmak amaciyla, Gzerinde yorum yapilan sahnelerin dakika
ve saniye bilgileri parantez icinde verilmis ve bodylece dogrudan ilgili sahneye erisim saglanabilmesi

amaglanmistir.

Tablo 2

Degerlendirme Tablosu

Videonun Numarasi ve Baslig

Ana Sorular Alt Sorular Evet Hayrr Diger Aciklama
Videolarin bagliklari igerigi yansitiyor mu?

Videolarin Videolarin altinda yazili bir tanitim metni var mi?

genel Varsa bu metinler bilimsel agidan hata iceriyor

ozellikleri mu?

nasildir? Videolarin siiresi nedir?

Gorseller ve animasyonlar gergekgi mi?

Deneyler nasil
kurgulanmis?

Deneyin tirl (Acgik uclu (AU), kapah uglu (KU)
Kontrolli deney (K) veya gosteri deneyleri (G))
nedir?

Deney hangi bilimsel konuyu ele almaktadir?

Deneyi baslatan soru uygun mudur?

Deneyde degisken degistirme yapilmis midir?
Yapildiysa degiskenler uygun bicimde mi
degistirilmistir?

Deneyde tahmin becerisi kullaniimis midir?

Deneyde kullanilan malzemelerin se¢imi uygun
mudur?

Secilen malzemelerin kullanim sekli ve miktarlari
uygun mudur?

Deney gercekgi sonuglar vermekte midir?

Laboratuvar
glivenligine
dikkat edilerek
uyarilara yer

Deney sirasinda karsilasilabilecek olasi tehlikeler
nelerdir?

Deney 6ncesinde veya deney sirasinda yapilmasi
gereken uyarilar yapilmis midir?

Deney sirasinda alinan veya alinmasi gereken
onlemler nelerdir?

verilmis mi? Deneyi ¢ocuklarin yapmasi giivenli midir?
Deneyde bir yetiskin destegi gerekli midir?
Gerekliyse yetiskin destegi alinmig midir?
Deneyin veya konunun aciklamalari bilimsel
acidan hatalar icermekte midir?
Deney ve - -
S Deneyin veya konunun agiklamalari deneyin
konuya iligskin . S s
konusuyla dogrudan iliskili olmayan bilimsel
aciklamalara . -
S hatalar icermekte midir?
yer verilmis
mi? Aciklamalarda modellemeden yararlaniimis

midir? Yararlanildiysa modellemeler uygun
bicimde yapilmis midir?
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Cikarilan sonug baslangictaki soruya yanit
vermekte midir ve deneydeki gézlemlerle
uyumlu mudur?

Deneyde elde edilen sonuglarin giinliik yasamla
iliskisi kurulmus mudur?

Deneyin veya konunun agiklamalari dil ve
anlatim agisindan uygun mudur?

Video iceriklerinin blylk c¢ogunlugu doktorali fizik egitimcisi arastirmacilar tarafindan
degerlendirilebilirken, “Nefes Alan Yaprak”, “Ev Yapimi Yapistiricl”, gibi bazi videolarda igerigin konusu
kimya ve biyoloji gibi alanlari kapsadigindan ek bilgi gerektirmektedir. Bunlar gibi bazi videolarda
arastirmacilarin uzmanhiginin yetersiz kaldigi ve farkl alanlarda uzmanlik gerektiren durumlarda dogent
unvanina sahip kimya ve biyoloji egitimcilerinin gérislerine bagvurulmustur. Ornegin, “Nefes Alan Yaprak”
baslikl video #17’de fotosentez strecine iligskin biyoloji egitimcisi bir uzmandan destek alinmistir. Uzmanin
ilgili videoyu izlemesi saglanmis ve biyolojik stirecler agisindan hatal bilgi icerip icermedigi konusunda
yardim alinmistir.

Arastirma sorulari, genellikle “evet” veya “hayir” biciminde yanitlanacak tirden sorulardir. Bu nedenle
her bir video icin (i¢ arastirmacinin tigliniin de “evet” yanitini verdigi sorular icin evet (v ile gsterilmistir),
¢ arastirmacinin Gglintin de “hayir” yanitini verdigi sorular igin hayir ( X ile gosterilmistir) isaretlenmistir.
ilgili arastirma sorusuna bir bakimdan dogru yanit verdigi ancak hatali bir béliminiin oldugunun
disunildGglu veya anlasilamayacak dizeyde yetersiz bilgi icerdigi durumlarda ise “kismen” (O ile
gosterilmistir) isaretlenmistir. Eger arastirma sorununun yaniti verilmemisse yani “yok” ise yok (- ile
gosterilmistir) isaretlenmistir. Ornegin, Tablo 1’de #1 videonun bashgi “Kutup Ayilari Neden Usiimez?”
seklindedir ve videonun igerigi ile uyumludur. Clinki gergekten kutup ayilarinin neden lGsimedigini
arastiran ve modelleyen bir deney icermektedir. Bu nedenle v" imi ile isaretlenmistir. Ancak #5 videonun
bashgl “Ucaklar Nasil havada Kalir?” seklindedir ve bu baslk videonun igerigi ile uyumsuzdur. Clink
ucaklarin havada kalma nedeni ilgili videonun igeriginde yer alan deneyde belirtilen prensip degildir. Bu
nedenle X imi ile isaretlenmistir. Diger yandan #11 videonun bashg “Yumurtali Sise” seklindedir ve
icerikle kismen uyumludur. Clinki videodaki deneyde yumurta ve sise kullaniimigtir. Ancak baslik icerige
iliskin bir ipucu vermemekte, yumurta ve sisenin ne amacla veya ne sekilde kullanildigina iliskin herhangi
bir bilgi vermemektedir. Ornegin, “Siseye Hapsolan Yumurta” gibi bir baslik kullanilsaydi video icerigiyle
uyumlu olabilirdi.

Bulgular

Videolar, arastirma sorulari gruplandirilarak dort kategoride incelemeye alinmistir. Bunlardan ilki,
videonun genel 6zelliklerine iliskin igerikleri, ikincisi deneyin kurgusuna iliskin icerikleri, Uglinclsu
laboratuvar giivenligi ve uyarilara iliskin igerikleri, sonuncusu ise deney ve konuya iliskin agiklamalari
kapsamaktadir. Bu dort boyutun her biri ayri ayri incelenmistir.

Videolarin Genel Ozelliklerine iliskin Bulgular

Videolar, ilk olarak basliklarin icerigi yansitip yansitmamasi, siiresi, altinda yazili bir tanitim metni olup
olmamasi, varsa ilgili metnin bilimsel agidan uygunlugu ve gorseller ve animasyonlarin gercekgiligi
acisindan degerlendirilmistir. Her bir video icin s6z konusu degerlendirmeler Tablo 3’te sunulmustur.

Tablo 3
Videolarin Genel Ozellikleri
. . Baslik icerigi Altinda bir tanitim T?mtlm metni varsa G?rseller ve
Video # Siire . bilimsel agidan uygun animasyonlar
yansitiyor mu? metni var mi L
mu? gercekei mi?
1 4:00 v 4 O @)
2 3:39 v v O X
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3 3:04 X v v v
4 3:36 v v @) v
5 3:13 X 4 X X
6 3:24 X v X X
7 3:37 X v O X
8 2:53 X 4 X X
9 3:41 @) v v 4
10  3:44 X v X X
11 4:02 O v v v
12 3:30 v 4 v X
13 3:30 X v 4 O
14  3:50 v v @) 4
15  3:48 v v v @)
16  3:36 @) v v X
17 3:37 v v v X
18  3:24 X v 4 X
19  3:49 v v v X
20 3:24 X X - v
21 3:46 X v X X
22 3:50 X v v v
23 345 O v @) v
24 3:32 X v v X
25  3:18 v v v v
26 3:27 O v X X
27 3:29 v v v X
28 3:32 X v @) X
29  4:19 @) v O v
30 345 O v v X

v’ Evet; X Hayir; O Kismen; - Yok

Tablo 3’te gorildGgi gibi, boliumlerin slresi, 2 dakika 53 saniye ile 4 dakika 19 saniye arasinda
degismektedir. Ortalamada birinci sezondaki bélimler 3 dakika 23 saniye, ikinci sezondaki bélimler 3
dakika 39 saniye ve Uglincu sezondaki bélimler ise 3 dakika 40 saniye olmak lizere genel ortalamada 3
dakika 34 saniye sirmektedir.

Videolarin yalnizca 10’'unda video bashgi igerigi yansitmaktayken, 13’0 igerigi yansitmamaktadir.
Basliklarin yedisi ise icerigi kismen yansitmaktadir. Videolardan #3, #6, #11, #13, #18, #22, #24, #26, #28,
#29 ve #30 olanlarda oldugu gibi basligin icerik hakkinda yeterince ipucu vermemesi veya acgik olmamasi
s6z konusudur. Ornegin isi iletimini konu alan video #13’{in bashgi “Tereyag Yarisi” veya genlesme ile ilgili
olan video #22’nin bashg “iki Civi Bir Para”, kaynama noktasinin degisimi ile ilgili video #28’in baslig
“Esrarengiz Yumurtalar” olarak verilmistir. Bu tir basliklar ilgi cekici gorlinse de igerikle ilgili herhangi bir
ipucu barindirmamaktadir. Bunlara ek olarak, “Yagmur”, “Kagit Bardak”, “Kati Sivi Madde” gibi icerige
hangi acidan yaklasildigi veya igerigin ne oldugu konusunda hig bilgi vermeyen veya yetersiz bilgi veren
baslklar da mevcuttur.

Videolardan #5, #7, #8, #9, #10, #16, #20, #21 ve #23 olanlarda ise basliklar, bilimsel agidan yanlis
yonlendirebilecek bicimde verilmistir. Ornegin, video #8 ve #16’nin béliim basliklari sirasiyla “Patlamayan
Baloncuklar” ve “Akmayan Sivi” seklindedir. Oysa igerikteki baloncuklar patlamakta ve sivi akmaktadir. Bir
baska 6rnek olarak “Volkanlar Nasil Ates Plskirtiir?” baslikli video #20’in icerik acisindan volkanlarin nasil
ates puskirdigi ile ilgisi yoktur.

ilgili YouTube kanalinda videolarin sunumu sirasinda video #20 disindaki tiim videolarin altinda tanitim
metni bulunmaktadir. Bu metinlerin 15’i bilimsel agidan herhangi bir hata barindirmazken sekizinde hata
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bulunmakta, altisinda ise kismen yanlis anlasilabilecek bir ifade yer almaktadir. Ornegin video #5'te
"Bernoulli ilkesine gére isinan havanin basinci diiser" ve "...ugaklarin havada nasil asili kaldigini..." gibi,
video #8’de "...yumusak birer top kivamina geldigi ve hatta zipladigi..." gibi bilimsel agidan dogru olmayan
ifadeler bulunmaktadir. Ayrica video #1’deki "sogukluk", video #23’te Aslan’in deneyi agiklarken kullandigi
"Istyr tutmak" ve "is1 enerjisi" gibi sozler kavramsal ve terimsel hatalar yanhs algilamalara neden olma
potansiyeline sahiptir.

Videolarin gorselleri ve animasyonun gergekgiligi agisindan ele alindiginda, 10 bolimin gercgekgi
oldugu, 17 bolimde gergekci olmayan gorsel ve animasyonlarin yer aldigi, ic bolimde ise gergekgiligin
kismen ihmal edildigi gorilmektedir. Ornegin, video #2’de, bantlarin yapistiriimasi sirasinda pipetlerin
durusu (1:43), eldivenin kalip gibi pet siseye oturmasi ve bandin hazir olmasi, eldivenin bu sirada kaskati
durmasi (1:55) gibi gergekgiligi azaltan unsurlar bulunmaktadir. Diger yandan bazi durumlarda, ihmal
nedeniyle gercekligin yitirilmesi s6z konusudur. Bunlara; video #15’te siit karisiminin akiskanhgi (2:45),
video #16’da tipayl delmede kullanilan givinin sivri olmamasi (1:44), video #21’'de akvaryumun arkasindaki
fon yon degistirmezken yalnizca resmin yon degistirmesi (2:43) gibi 6rnekler verilebilir. Bir baska durum
da gercekligin abartili sunumudur. Bunlara; video #5’teki tuvalet kagidinin abartili hareketi (1:36), video
#18’de buzun ¢ok hizli bicimde ikiye bolinmesi (2:24), video #10’da baloncugun cam bir kiire veya mercek
gibi davranmasi (1:45) ve eliyle sektirilebilmesi (2:43) gibi abartili bicimde gergekligi sorgulatan 6rnekler
verilebilir. Video #27’de yapilan boyamalar ise gergekgi degildir (2:37).

Deneylerin Kurgusuna iligkin Bulgular

Videolar, ikinci olarak deneysel kurgu agisindan degerlendirilmistir. Bu kapsamda; deneyin tird,
konusu, deneyi baslatan sorunun uygunlugu veya deneyin ilgili soruya yanit verip vermedigi, degisken
degistirme ve tahmin becerilerinin uygun bicimde kullanilip kullanilmadigi, deney malzemelerinin segimi
ve kullanimi ile deneyin gergekgi sonuglar verip vermedigi incelenmistir. Her bir video i¢in s6z konusu
degerlendirmeler Tablo 4’te sunulmustur.

Tablo 4
incelenen Videolardaki Deneylerin Kurgu Ozellikleri

Deney S a S Degisken Malzemeler uygun s

o o o € ve . — €

Tlra * 2 c Degistirme D A mu? —

c o o > o é £

::: S22 go¥ g = S
o . i 35 23 =
L S 4 DeneyinKonusu @ € T e c = o
S 2 o S ® 8% VYapldi Uygun £ § L. b
~ 9 s > >3 ) ) _g = Secimi  Kullanimi 8

5 3 T3 mi? mu? £ 3 =y

< g S E - =

a a § 3

1 KU K Isive Sicaklik 4 O 4 X 4 v v 4
2 AU G Solunum 4 v 4 v X v v O
3 AU G Isive Sicaklik X X X - X X X X
4 AU G Ses X O X - X 4 X X
5 AU G Bernoulliilkesi X X X - X @) v v
6 AU G Enerji O v X - X 4 v v
7 AU G Yizey Gerilimi O v X - 4 v 4 O
8 KU K Tepkimeler X X O X v 4 X 4
9 AU G Tepkimeler X X X - X 4 X X
10 KU K Yizey Gerilimi X X 4 4 X X X X
11 KU G Basing 4 4 X - 4 @) 4 4
12 KU G Tepkimeler 4 4 X - X 4 @) @)
13 KU K Isive Sicaklk @) v 4 X 4 4 4 @)
14 KU G Tepkimeler 4 v X - X 4 O 4
15 KU G Tepkimeler 4 v X - X 4 O O
16 KU K Basing v X v v v v v X
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17 KU G Fotosentez X X X - X v X X
18 AU K Isive Sicaklk 4 v 4 X v v X X
19 KU G Elektrik X X X - X X X X
20 AU G Tepkimeler X X X - X 4 X O
21 KU G Optik v o) v v v X X X
22 KU G Isive Sicaklik O v 4 v v v 4 X
23 AU K Isive Sicakhk 4 O 4 X X X 4 X
24 KU G Tepkimeler X X X - X X 4 4
25 KU K Kilcalhk O v 4 v X v O 4
26 AU G KaldirmaKuvveti O v 4 X v 4 X O
27 KU G Difuzyon X X X - X v X O
28 AU G Isive Sicakhk 4 O X - O X X X
29 AU K Elektrik v X v X v X X X
Newtonyen
30 AU G Olmayan @) @) v @) v 4 O 4
Maddeler

v’ Evet; X Hayir; O Kismen; - Yok
* AU / KU: Acik uclu deneyler (AU) ve kapali uglu deneyler (KU)
** K/G: Kontrolli deney (K) ve gosteri deneyleri (G)

Tablo 4’e gore, deneylerin 14’U agik uglu, 16’s1 ise kapali uglu olarak kurgulanmistir. Ayrica dokuzu
kontrolli deney iken, kalan 21’i gésteri deneyi tiriindedir. Kontrolli deneylerin altisi kapali, gl ise agik
uclu deneylerdir. Gosteri deneylerinin 10’u kapah, 11’i ise agik ucludur.

Deneylerin yedisi i1si ve sicaklik, yedisi kimyasal tepkimeler, ikisi elektrik, ikisi ylizey gerilimi, ikisi ise
basing ile ilgilidir. Geriye kalan 10 deney ise farkh konulardadir.

Deneyi baglatan sorunun uygun olup olmadigi, sorunun ilgili videoda yapilan deneyle yanitlanip
yanitlanamayacagina gore degerlendirilmistir. Deneylerin 12’sinde deneyi baslatan soru uygunken,
11’inde uygun degildir. Deneylerin yedisinde ise kismen uygundur. Clinki deneyi baslatan soruya kismen
yanit bulunabilmistir. Ornegin video #3’teki deneyde “Yadmur neden yadgar?” biciminde sorulmustur.
Ancak deney yagmurun yagma nedenini degil, yagma siirecini anlatmaktadir. Dolayisiyla “Yagmur nasil
yadar?” diye sorulmaliydi. Yine video #5’te “Ucaklar nasil havada kalir?”, video #8’de “Kirilmayan yumurta
yapmak miimkiin mii?”, video #10'da “Patlamayan sabun baloncugu yapilabilir mi?” gibi sorular
sorulmustur ancak yapilan deneyler bu sorulara yanit verememektedir. Ayrica video #4'te “Sesi gérebilir
miyiz?” gibi sorulara ise yapilan deneylerle kismen yanit verilebilir. Clinkl ses degil, sesin etkisi gorilebilir.
Baska bir sorun da sorulan soru ile yapilan arasinda fark olmasidir. Ornegin video #19’da soruda yildirimin
nasil olustugu sorulurken, deney simsegin olusmasina odaklanmistir. Bazi durumlarda ise (6rnegin video
#29’daki deney), soru dogru sorulmus olsa bile deney hatali kurgulandigi icin sonug¢ vermez. Bu nedenle
deney soruya yanit verememis olur. Video #16’da soru sivi dolu bir kabi bosaltma ile ilgiliyken, deney
doldurma Gzerine kurgulanmistir.

Tablo 4’e gore, toplamda 13 deneyde degisken degistirme islemi yapilmis, 16 deneyde ise
yapilmamistir. Bir deneyde (Video #8) degisken degistirme islemi, deney 6ncesinde bir yumurtanin kazayla
kirllmasi sonrasinda ortlk olarak baslatilmistir. Degisken degistirme islemi yapilan 13 deneyden altisinda
degiskenler uygun bicimde degistirilmis yedisinde ise degiskenler uygun bicimde degistirilmemistir. Bazi
deneylerde (6rnegin video #1), ay1 anda birden fazla degiskenin degistirildigi, bazilarinda ise degiskenlerin
nasil degistirildiginin acik olmadig (6rnegin video #18) gorulmustir. Ayrica bazilarinda ise degiskenlerin
degistirilmesinin etkileri yanlis ele alinmistir. Ornegin video #29'da bakir kablolarin uzunluklarinin
degistiriimesinin ampul parlakligina gercekte gozle goriliir bir etkisi olmamasina karsin, videoda biiyiik
degisiklik oldugu gorilmektedir.
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Deneylerin 12’sinde tahmin becerisi kullanilmis, 17’sinde kullanilmamis, birinde ise kismen
kullaniimistir. Kismen kullanilan deneyde (Video #28), kendi aralarinda sasirma bigiminde sorular
sorulmaktadir. Bazi deneylerde “Sizce ne olacak?” (Video #22), “Bakalim kirilacaklar mi?” (Video #8),
“Bakalim ilk hangi kasiktaki tereyadi eriyerek suya diisecek?” (Video #13) gibi sorular ile izleyici tahmin
etmeye yoneltilmistir.

Deneylerin 20’sinde uygun malzemeler segilmis, sekizinde uygun olmayan malzemeler segilmis ve
ikisinde ise kismen uygun olmayan malzemeler segilmistir. Ornegin video #5’te malzemeler ilgili deneyler
icin uygun olsa da soruya yanit verecek deneyler olmadigindan kismen uygun sayilmistir. Bazi deneylerde
ise yanlis malzeme secimi s6z konusudur. Ornegin video #21’de akvaryum secimi yanlistir. Oval sekilde bir
akvaryum yerine dikdortgenler prizmasi seklinde bir akvaryum segilmistir. Oysa s6z konusu deney, yalnizca
mercek gibi davranabilecek oval sekilde bir akvaryumda gergeklesecektir.

Secilen malzemelerin kullanimi ve miktarlari yalnizca 11 deneyde uygundur. Deneylerin 14’lnde
malzemelerin ya kullanimi ya da miktarlari uygun degildir. Besinde ise kismen uygundur. Kismen uygun
olarak belirtilenler, malzemelerin miktarlari veya o6zellikleri belirtilmeyenlerdir. Bu durumda izleyici
istedigi takdirde deneyleri tekrarlayamayacaktir. Ornegin video #11’de kullanilan yumurtanin kabuklarinin
soyulmasi gerektigi belirtilmemistir. Deney, kabuklu yumurta ile gerceklesmeyecektir. Video #16’da
oldugu gibi, malzemelerin kullanimi sirasinda belirsiz durumlar olusmaktadir. Burada, Zeynep iki delikli
tipaya sivi doldurmayi sirdiriirken tek delikli tipayla kapali kaba sivi dolduran Mehmet, kaba sivi
doldurmayi birden birakmaktadir. Malzemenin neden bdyle kullanildigi belirsiz hale gelmektedir.

Yapilan 30 deneyden yalnizca dokuz tanesi gergeke¢i sonuglar vermektedir. Deneylerden 13’
yapildiklari sekliyle gercekgi sonuglar vermezken, sekiz tanesi belirsiz olan bazi kosullar nedeniyle gercekgi
sonuclar verebilecegi gibi vermeyebilir de. Ornegin, video #12’de kullanilan limon suyunun miktari,
deneyin sonucunu etkileyecektir. Uygun miktarda kullanilip kullaniimadigi belirsiz oldugundan kismen
sonug verecegi varsayllmistir. Gergekgi sonug vermeyen deneylerden biri video #28’dekidir. Suyun 50 °C'de
kaynamasi icin basincin yaklasik 0,12 atm degerine diismesi gerekir. Ancak Aslan, hacmi yalnizca yaklasik
iki katina gikararak deneyi yapmaktadir. Oysa deneyin gergceklesebilmesi icin ¢cok daha fazla bir hacim
degisimine ihtiyag vardir. Benzer bicimde video #23’te masa lambasi ile farkli renkteki sivilarin sicakliklari
arasinda 18 °C fark olusturacak kadar isitmak mimkiin degildir. Ortamla gerceklesecek is1 alisverisi cok
daha etkili olacaktir. Benzer sekilde video #19’da, ayni cins balonlari ayni cins kumasa sirterek elde
edilecek bir statik elektrik ylklemesi ile kivilcim atlamasi yaratacak diizeyde yeterli bir elektriklenme
olusturmak olanaksizdir. Zaten ayni cins yikle ylklenecek olan balonlar arasindaki potansiyel fark, ark
olusturmak igin gereken binlerce voltluk potansiyel farki yaratmaya yetmeyecektir. Dolayisiyla deney
gercekgi sonug vermez.

Laboratuvar Giivenligine ve Uyarilara iliskin Bulgular

Videolar, (g¢lincli olarak glivenlik dnlemleri ve yapilan uyarilar agisindan degerlendirilmistir. Bu
kapsamda; deney sirasinda ortaya cikabilecek olasi tehlikeler, bu tehlikelere karsi alinmasi gereken
onlemler, yapilmasi gerek uyarilar, deneyin ¢ocuklar tarafindan yapilmasinin uygun olup olmadigl ve
yetiskin destegine gerek olup olmadigi incelenmistir. Her bir video i¢in s6z konusu degerlendirmeler Tablo
5’te sunulmustur.

Tablo 5
incelenen Videolardaki Deneylerde Giivenlik Onlemleri ve Uyarilar
Alinan Deney bir
. Deneyde izleyiciye laboratuvar Malzemeler gocuk . y R
Video o - .. i yetigkinin
tehlikeli bir  yonelik uyarilar giivenligi kullanimina uygun .
A . . kilavuzlugunda
durum var mi? yeterli mi? tedbirleri yeterli mu? >
mi? mi yapilmali?
1 X v v v X
2 X v v v X
3 v X X X v
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4 v O X X v
5 X v v v X
6 X X v v X
7 X v v v X
8 X v v v X
9 v v v X v
10 4 4 X v X
11 v v v X v
12 v O X X v
13 4 O O X 4
14 v v @) X v
15 v v v X v
16 v X X X v
17 X v v v X
18 X X v v X
19 X X v v X
20 v v v v X
21 X X v 4 X
22 v v v X v
23 X v v 4 X
24 v v v X v
25 X v v v X
26 X v v v X
27 X v v v X
28 4 4 v X v
29 X X v 4 O
30 X v v v X

v’ Evet; X Hayir; O Kismen

Tablo 5’te, deneylerin 14’inde tehlikeli bir durum oldugu gorilmektedir. Tehlike iceren deneylerden
sekizinde ates veya ocak kullanimi s6z konusudur. Ayrica bir deneyde dogrudan ates kullaniimasa da sicak
su kullanilmaktadir. Deneylerden tglinde kullanilan kimyasallar gbze kagmasi gibi durumlarda zararlidir ve
ikisinde kesici veya delici bir alet kullanilmasi gerekmektedir. Bir deneyde ise elektrikli alet kullanmak
gerekmektedir. Ayrica muhtelif deneylerde cam malzeme kullaniimaktadir. Ancak cam yalnizca kirilmasi
durumunda tehlikeli oldugu igin tehlikeli olarak ele ainmamugtir.

Sicak su kullanilan video #3 ve cekic ile givi kullanilan video #16 disindaki tim videolarda gerekli
glvenlik uyarilari karakterler tarafindan yapilmaktadir. Ayrica tehlikeli durumlar disinda ek uyarilarla
birlikte 20 deneyde gerekli tim uyarilarin yapildigi veya 6nlemlerin alindigi gérilmustdir.

Deneylerden 12'sinin ¢ocuklarin kullanimina uygun olmayan malzemelerle yapildigi goérilmektedir.
Bunlarin tim yetiskin kilavuzlugunda yapilmalidir. Video #4’te yangin sondiiriicii dnlemi alinmis ama ates
kullanildigi halde yetiskin destegi alinmamistir. Yine video #3’te sicak su kullaniimasina karsin video #24'te
aseton kullanilmasina karsin video #16’da ise gekig ve givi kullanilmasina karsin karakterler yetiskin destegi
almamigtir.

Deney ve Konuya Ait Agiklamalara iligkin Bulgular

Videolar, son olarak deneylere ve konuya iliskin yapilan agiklamalar agisindan ele alinmistir. Bu
kapsamda; ilgili agiklamalarin bilimsel bir hata icerip icermedigi, deneyin konusuyla dogrudan iliskisi
olmasa da acgiklamalarda bilimsel hata olup olmadigi, aciklama sirasinda modellemelerden yararlanip
yararlanmadigi, yararlandiysa modellemenin uygun bicimde kullanilp kullaniimadigi, ¢ikarilan sonucun
bastaki soruya ve gozlemlerle uyumlu olup olmadigi, ¢ikarilan sonucun gilinlik yasamla iliskisinin kurulup
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kurulmadigi ve agiklamalarin dil ve anlatiminin uygunlugu incelenmistir. Her bir video igin sdz konusu

degerlendirmeler Tablo 6’da sunulmustur.
incelenen Videolardaki Aciklamalara iliskin Bulgular

Tablo 6

&Jipiw apjpwIads) Jejeley uepide [aswijiq
uejewepjide ununuoy eAan uihauaq

AIpiw 9wl Jejerey [aswijiq ueAew|o
111811 uepnagop ejAnsnuoy] ulAauap
Liejewepjide ununuoy eAan ulhauag

éanpnw un8An uepuiside wijejue
aA |Ip 1ejewe]jide ununuoy] eAaA ulhauaqg

éanpnw Snwnanyj 1spjsiy ejweseA
)Njun8 uednuos uldjipa ap|a apAauaq

énw njunAn
9]49|wW|z03 pj@pAauap Snuos uejieyi)

énw JoALIBA
HueA eAnaos pjerdiduelSeq Snuos uejuaei)

&JIpiw epjewuning Jejuisny
ueAew|o un3An apiajpwajjopow esiep

dipiw Siwjiuepsesel
uapawd||apow epiejewep|idy|

Video
#

NSNS NSNS N 0N

XSS XXS XS XS X

OCOOXO>S»>S XS XX

SN XN NSNS XS XX

AN M N O

12
13
14

XSS5 NSSSXSSSNSSSNSNSDS

XXXSSHSSXXSXXS XSS

A R R N R T )

XOSSSHS XHNOXXSSSHSXXXO0O0X

SXSXXSESNSSHSXXXSSSNSSNSXXXXOO0OSMOSMS0O0O0SO>

SXSXXSSXXXXSSSSXXNSOXXOSMXSSSSO0O0

e XSS XN S NS 0 X
XXS XSS XS SHSHNSHYSXXSX
N ONVOO I AN NS WM ONO O O
A A AT AN NNNNNNNNN®
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Tablo 6’da yer alan 16 videoda deneylerin agiklamalarinda modellemeden yararlaniimis, 14’inde ise
yararlaniimamistir. Agiklamada modellemeden yararlanilan 16 videodan 10’unda modelleme uygun
bicimde kullanilmamistir. Modellemelerin blylk kismi hologram bigiminde gosterilmektedir. Bazilari ise
(video #3 ve #20) deneyin icinde yer alan fiziksel modellerdir. Ornegin, video #2’de hologram araciligiyla
akciger modellemesi yapilirken, havanin akcigerlerde sanki bos bir odada dolanim hareketi yapiyor gibi
gosterilmesi hatalidir (2:22). Cuinkl akcigerler brons adindaki ¢ok sayida odaciktan olusur. Baska bir
durumda, video #3’te bulutlari modellemek icin pamuk kullanilmistir (1:49). Oysa pamuk bulutlar, sanki
bulutlarin su disinda bir malzemeden yapildigi izlenimi vermektedir. Ayrica video #20’deki deneyin kendisi
bir modellemedir. Deneyde volkanlarin nasil patladiginin modellemesi yapilmistir. Elektrik akiminin
gosterildigi video #6 (1:51) ve #19'da (2:52) elektrik akiminin gésterim bicimi yanlis algilara neden
olabilecek bigcimdedir. Yansima ve sogurulmanin gosterildigi video #23’teki modellemede sogurmayi
maddenin iginde damarlar bigiminde ilerleyen i1sigin iletilmesi seklinde géstermesi (1:46), gelen tim i1s18in
ya soguruldugu ya da yansidiginin gosterilmesi hatalidir. Deneyde koyu renklerde yalnizca sogurma, agik
renklerde ise yalnizca yansima oluyor gibi bir izlenim olusturulmaktadir. Molekiiler yapinin gosterildigi
video #24 (0:58) ve #26'da (2:10), molekiler yapinin yanlis anlasilmaya uygun bicimde verildigi
gorilmistir. Ornegin video #26’da modelleme sirasinda sanki daha ¢ok sayida molekiil/atomun oldugu
durumda yogunluk daha fazla olur gibi gosterilmistir (2:10). Yogunluk kavrami, madde miktarindaki artis
ya da molekiil sayisi olarak anlasilabilir. Tuzlu suyun yapisi modellenirken, “her zaman farkli madde
eklendiginde yogunluk artar” yanilgisini olusturabilir. Karakterlerden Zeynep’in “Anladim tuzlu su yapi
olarak daha yogun” (2:20) demesi bu yanilglyi desteklemektedir.

Deney sonunda cikarilan sonuglarin baslangigtaki soruya yanit verebilmesi ve deneydeki gézlemlerle
uyumlu olmasi acisindan degerlendirildiginde, 30 deneyde 14 tanesinin bu kosullari sagladig
gorilmektedir. Geri kalanlar ise kismen veya tiimiiyle bu kosullari saglamamaktadir. Ornegin, video #2’da
hacim degisimi agiklanmis ancak bu degisimin nasil bir etkisinin oldugu agiklanmamistir. Yine video #4’te
sesi gorebilmek vadedilmis ancak ses deneyin sonunda goriilememistir. Benzer bicimde video #8, #10 ve
#20 de soruyla uyumsuz sonuglar vermektedir. Burada sorularin yanhs sorulmasinin etkisi vardir. Bagka bir
durum olarak, video #22’de genlesme ile ilgili deneyde, paranin enindeki degisimden s6z edilmekte ancak
deneyde paranin ¢apindaki degisim gosterilmektedir. Oysa genlesme, genlesmenin oldugu boyuttaki ilk
uzunluga bagh oldugundan paranin zaten ¢ok kii¢ciik olan enindeki degisimin, capindaki degisime gore
ihmal edilebilecek kadar az oldugu goz ardi edilmektedir. Ayrica, video #19 ve #29’daki deneyler sonug
veremez bigcimde hatali kurgulanmistir. Dolayisiyla elde edilen sonug her ne kadar gézlemlerle ve soruyla
uyumlu gibi gériinse de doga yasalari ile uyumsuzdur.

incelenen videolardaki 10 deneyin sonuglari ile giinlik yasam arasinda deneydeki baglam disinda
ayrica iliskisi kurulmustur. Videolarin 11’inde ise deneyi baslatan soru zaten giinlik yasamdandir ve bu
ylzden glinliik yasamla ilintilidir. Ancak glinliik yasamdaki baska bir duruma uyarlama yapilmamistir. Bu
tir deneyler “Kismen” (O) olarak kodlanmistir. Dokuz deney ise hem sorulari bakimindan hem de
sonugclarinin uyarlanmiyor olmasi bakimindan giinliik yasamla iliskisi kurulmamistir. Ornegin video #6
barajlarla (2:40), video #7 ebru sanatiyla (3:00), video #9 orman yanginlariyla (2:26), video #22 elektrik
iletim hatlarindaki tellerle (2:55), video #23 konutlarin dis cephe kaplamalariyla (2:58)
iliskilendirilmektedir.

Deneylerin ve konunun agiklanmasinda kullanilan dil ve anlatim oOzellikleri video #30’daki deney
disindaki tim deneyler icin uygundur. Agiklamalarin timi c¢ocuklarin anlayabilecegi diizeyde basit
climlelerle ve net bicimde yapilmistir. Ancak video #30’da kullanilan bazi terimler hedef kitle olan yas
grubunun diizeyinin Gstindedir.

Videolarin 13’linde deneyin konusuyla dogrudan ilgisi olmayan ancak bilimsel agidan sakincali
aciklamalar yapilmistir. Ornegin, video #8’da yumurtalarin lastik top gibi ziplamasinin yani sira, ziplayan
yumurtalar, ilk hizsiz bigimde serbest birakildiklari ylkseklikten daha yukariya kadar ¢ikabilmektedir. Bu
durum enerjinin korunumuna aykiridir. Disen yumurtalarin lastik top gibi ziplamasi video #26’da da
gorulmektedir. Benzer bicimde, video #10’da baloncuklarin lastik top gibi ziplatiimasi s6z konusudur.
Ayrica ¢ok yiksek kiricilik indisleri oldugu, birer cam kire gibi 15181 kirdiklari goriilmektedir. Volkanlarin
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https://www.youtube.com/watch?v=CGsIhTPKYqo&t=142s
https://www.youtube.com/watch?v=xawDoMsVEYU&t=109s
https://www.youtube.com/watch?v=8S4jJd_Ze-0&t=111s
https://www.youtube.com/watch?v=hO6GnM_AVHE&t=172s
https://www.youtube.com/watch?v=THuYxiaWdeQ&t=106s
https://www.youtube.com/watch?v=DUN3JEEwHEw&t=58s
https://www.youtube.com/watch?v=hCM1WxPPbWQ&t=130s
https://www.youtube.com/watch?v=hCM1WxPPbWQ&t=130s
https://www.youtube.com/watch?v=hCM1WxPPbWQ&t=140s
https://www.youtube.com/watch?v=8S4jJd_Ze-0&t=160s
https://www.youtube.com/watch?v=QHiGq3Hzo34&t=180s
https://www.youtube.com/watch?v=LtquyokEv1g&t=146s
https://www.youtube.com/watch?v=KBmxxTuvPPQ&t=175s
https://www.youtube.com/watch?v=THuYxiaWdeQ&t=178s
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patlamasinin modellendigi video #20’de piskiiren maddenin karbondioksit oldugunun sdylenmesi baska
bir hatadir. Ayrica video #29’da karakterler vidalari ters yone ¢evirmektedir. Vidalari sikistirmak igin saat
yoniinde gevirmesi gerekirken, saat yoninun tersine gevirmektedir. Ek olarak, ampuller her yandiginda
fonda bir zil sesi gelmektedir.

Tablo 7'de goérildugi gibi, 23 videoda video veya konunun agiklamalarinda bilimsel hatalar, ikisinde
ise yanlis anlasilmaya musait kismen hatali agiklamalar bulunmaktadir. Bir deneyde herhangi bir agiklama
bulunmamaktadir. Videolardaki agiklamalarin yalnizca dordiinde bilimsel hataya rastlanmamistir. S6z
konusu hatalar, Tablo 7’de listelenmistir.

Tablo 7
Deneylerde Gériilen Bilimsel Hatalara iliskin Bulgular
Vu;eo Hatali ifadeler
1 -
2 -
3 Aslan: “Glnes isinlari yer ylzindeki sulari buharlastirarak...” (1:59)
4  Aciklama/anlatim yok.
5 Zeynep: “Bernoulli ilkesine gore 1sinan havanin basinci diser. Hava cisimlerin etrafindan

dolagsmak zorunda kalinca sikigir. Yergekiminin topa uyguladig gii¢ ve hizlanan havanin basinci
dengelenir.” (1:11)
Aslan: “Bernoulli ugak gibi nesnelerin ugmasini da ayni sekilde agiklamaktadir.” (1:40)
Mehmet: “Isinan hava sayesinde kagit havada kaldi1” (2:32)

6  Aslan’in “Akis enerijisi” ifadesi (1:55)
Aslan: “Suyun enerjisi carki déndirerek...” (2:22)

7  Aslan: “Su molekiilleri birbirine siki sikiya tutunurlar. Bu duruma ytizey gerilimi denir.” (2:20)
Aslan: “Deterjan gorevi geregi yag parcaciklarini dagittigi icin...” (2:48)

8  Zeynep: “Sirkede bulunan asetik asit bu karbonatla tepkimeye girerek onu boyle seffaf zarsi
hale getirir.” (2:03)

9  Aslan: “Bu maddeler yanicidir ve yandiklarinda agiga karbondioksit, karbon monoksit gibi bazi
gazlar cikar.”, Zeynep: “Ve bu gazlar da yanicidir.” (1:57)
Aslan: “Yeni sonen mumum agiga cikardigi yanici gazlar, alevi kendilerine cekerek tekrar
yanmaya basladilar.” (2:20)

10  Aslan: “Su ve sabunun disina yeni bir zar olusturuyor gliserin. Boylece suyun buharlasmasini
geciktirmis oluyor.” (2:54)

11 Aslan: “Kibriti sisenin i¢ine attigimizda 1sinan hava genlesir.”, Zeynep: “Anladim. Daha sonra
kibrit sénlince soguyan hava sikisarak yumurtayi icine ¢eker?” (2:48)
Aslan: “Siseye hava Ufleyince ayni islemin tersi gergeklesir.” (3:13)

12 Mehmet: “Boylece oksijenin paralar lzerinde olusturdugu etkiyi tersine ¢evirmis olacagiz.”
(1:55)

13  Mehmet: “Yani su kaynadikca i1sinan kasiklar i1siyi saplarina iletecek.” (2:09)
Zeynep: “Metal tahtadan daha gabuk i1sinan bir malzeme oldugu igin..."” (2:39)

14  Aslan: “...yagin kokuyu tutma becerisidir.” (2:06)

15 -

16  Aslan (elini asagi dogru iterek): “Hava bulundugu ortamin hacmini alir ve bulundugu yere
basing uygular.” (2:23)

17  Aslan: “Bitkiler yapraklari araciligiyla nefes almaktadir.” (2:32)

18  Aslan: “Tuz buzu eritmiyor. Sadece erime sicakliginin diismesine neden oluyor.”, Mehmet:
“Tuzlama yapmanin amaci sadece buzu ¢ozmek degil.” (2:35)

19  Zeynep: “Simsek iki bulut arasindaki elektrik aktarimidir.”, Aslan: “Bulut ve yeryiizi arasindaki
elektrik aktarimina ise yildirim denir.” (1:47)
Aslan: “YUn kazagi ise bulutlarimiza yani bizim deneyimizde balonlarimiza elektrik yiklemek
icin kullanacagiz.” (2:11)
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https://www.youtube.com/watch?v=xawDoMsVEYU&t=119s
https://www.youtube.com/watch?v=oX_JotR0s3A&t=71s
https://www.youtube.com/watch?v=oX_JotR0s3A&t=100s
https://www.youtube.com/watch?v=oX_JotR0s3A&t=152s
https://www.youtube.com/watch?v=8S4jJd_Ze-0&t=115s
https://www.youtube.com/watch?v=8S4jJd_Ze-0&t=142s
https://www.youtube.com/watch?v=QHiGq3Hzo34&t=140s
https://www.youtube.com/watch?v=QHiGq3Hzo34&t=168s
https://www.youtube.com/watch?v=6qKqsXItmF4&t=123s
https://www.youtube.com/watch?v=LtquyokEv1g&t=117s
https://www.youtube.com/watch?v=LtquyokEv1g&t=140s
https://www.youtube.com/watch?v=H_i7I2oW3j8&t=174s
https://www.youtube.com/watch?v=LYApclJZCl4&t=168s
https://www.youtube.com/watch?v=LYApclJZCl4&t=193s
https://www.youtube.com/watch?v=0ZoVe3dkF3A&t=115s
https://www.youtube.com/watch?v=B1xXORpXrmY&t=129s
https://www.youtube.com/watch?v=B1xXORpXrmY&t=159s
https://www.youtube.com/watch?v=qCNR9zG9Qb4&t=126s
https://www.youtube.com/watch?v=d3YF4Git2Ac&t=143s
https://www.youtube.com/watch?v=iONlLURycho&t=152s
https://www.youtube.com/watch?v=pymM8kZf0e4&t=155s
https://www.youtube.com/watch?v=hO6GnM_AVHE&t=107s
https://www.youtube.com/watch?v=hO6GnM_AVHE&t=131s
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Aslan: “...stirtinme glclyle elektrik yukliyoruz.” (2:20)
Aslan: “Gordlgiiniz gibi arti veya eski yonde fazlasiyla yikli olan balonumuzdan metal
cubuga bir elektrik atlamasi gergeklesti.” (2:42)

20  Aslan: “Simdi bu olayin daglarda nasil gerceklestigini izleyelim.” (2:33)

21  Mehmet: “Isik ortam degistirirken hizi ve yoni degisir.” (2:05)
Mehmet: “Havadan suya gegis, 151g1n kirllmasina neden olur. Cuinki su, havadan daha yogun
bir ortamdir.” (2:25)

22 -

23 Mehmet: “Bir maddeye gelen isinlar o maddeye tutunuyorlar.” (1:29)
Mehmet: “Meger koyu renkler 15181 cekmiyor, hapsediyormus.” (1:37)
Mehmet: “Koyu renklerin tuttugu isik enerjisi, bir siire sonra isi enerjisine donustiyor.” (2:02)

24 Aslan: “Kagit bardaklarin ana maddesi strafordur arkadaslar. Yani bir cesit koptik.” (1:46)
Aslan: “Bu plastik madde sivinin strafora temas edip i1slatmamasi igin bariyer olusturuyor.”
(2:23)

25  Aslan: “Beyaz karanfiller beslenmek igin bu kirmizi suyu ictikge...” (1:38)
Aslan: “Cicekler saplarini birer pipet gibi kullanarak ihtiyaglari olan suyu biinyelerine gektiler.”
(2:22)

26 Aslan: “Yumurtanin yapisi, tatli sudan daha yogundur.” (1:53)
Zeynep: “Tuzlu su yapi olarak daha yogun.” (2:21)

27  Zeynep: “Yesil rengin icinde, onu olusturan sari ve mavi renkleri de bulunur.” (1:55)
Aslan: “Yesil miirekkep ana renklerini agiga ¢ikardr.” (2:31)

28  Aslan: “Kaynama noktasinin yarisina, yani 50 dereceye ulasmis suyumuzu...” (1:57)

29  Aslan: “Gordiiguniz gibi pilden aldigimiz enerjiyi uzun kablolarimizla ampule verdigimizde
ampuliimiiz yaniyor.” (1:37)
Zeynep: “Elektrigin bir kaynaktan digerine iletilmesini engelleyen durumlara direng diyoruz.”
(2:08)

30 Aslan: “Oobleck, Newton yasalarina uymayan bir akiskanmis.” (2:40)

Tablo 7'de yer alan bilimsel hatalardan video #3’te buharlasmanin her sicaklikta ve hatta geceleri
gines isinlarinin olmadigi zamanlarda bile gergeklestigi ihmal edilmistir. Herhangi bir acgiklamanin
bulunmadigi video #4 istisnadir.

Cok kritik hatalarin bulundugu video #5’teki aciklamalar son derece yanhstir. Oncelikle Bernoulli
ilkesi’nin 1sinan havanin yiikselmesi ile karistirildigi gériilmektedir. Ayrica hava cisimlerin etrafindan
dolagsmak zorunda kalinca sikismaz, hizlanir. Sikisacak olsa zaten basincinin ifade edildigi gibi azalmasi
degil, artmasi gerekirdi. Ayrica yercekimi kuvvetine giic denmesi, kuvvet ile basing gibi iki farkh niceligin
dengelendigini iddia etmesi sakincahdir. Ayrica ugaklar ile ilgili yapilan tim agiklamalar hatalidir. Clinki
ucaklarin ugmasini, Bernoulli ilkesi'ne gére kanatlarin sekilleri ile agiklamak yetersizdir. Ozellikle savas
ucaklari gibi kanatlari simetrik olan ugaklar da bulunmaktadir. Ayrica bu durum, bir ucagin bas asagi
ucabilmesini agiklayamaz. Ugaklarin asil u¢gma nedeni hicum agisi adi verilen bir blytkliktir. Ugagin
flaplar veya kanatlari hava akimini altina alacak bigimde bir agiyla konumlandirildiginda hava akiminin
olusturdugu itme yukari yonlu bir kaldirma gergeklestirir. Bu nedenle ugaklarla ilgili yapilan agiklamalarin
timu hatah ve yetersizdir.

“Akis enerjisi” gibi bir ifadenin video #6’da kullaniimasi dogru degildir. Clinkl bdyle bir enerji tird
bulunmamaktadir. Ayrica “suyun enerjisi” ifadesi muglaktir. Suyun sahip oldugu enerjiler kastedilse de
hangi eneriji oldugu belirsizdir.

Yiizey geriliminin taniminin yapilmaya calisildig1 video #7’de tanim hatali yapilmistir. Ayrica “deterjanin
gorevi” yerine islevinden soz edilmelidir.
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https://www.youtube.com/watch?v=hO6GnM_AVHE&t=140s
https://www.youtube.com/watch?v=hO6GnM_AVHE&t=162s
https://www.youtube.com/watch?v=YkDW3UBuSBs&t=153s
https://www.youtube.com/watch?v=8oeA4pXiQKw&t=125s
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Asit-baz tepkimesinin gerceklestigi video #8’de yumurtanin kabugu zarsi hale gelmemekte, ¢ozlinerek
yok olmaktadir. Geriye yumurtada zaten bulunan zar kalmaktadir. islem, yumurtanin kabugunu zarsi hale
getirmez.

Video #9’da karbondioksit ve karbon monoksitin yanici gazlar oldugunu iddia edilmistir. Oysa bu gazlar
yanict degildir. Buradaki olay, yeni sonmis mum fitili civarindaki parafin buharinin yeniden
tutusturulmasiyla agiklanmalidir. Bu gazlarin o sirada tutusma sicakhigina yakin sicakliklarda olmasi
etkilidir. Ayrica gazlarin alevi kendilerine ¢cekmesi s6z konusu degildir.

Video #10’da gliserinin sabun baloncuklarinin etrafinda yeni bir zar olusturdugu iddiasi hatalidir. Ayrica
bu iddia edilen yeni zarin varligi distincesi ile baloncugun patlamasinin nedeninin suyun buharlagmasi
oldugu izlenimi verilmistir. Oysa agiklamalar yuzey gerilimi tizerinden yapilmali idi. Ancak agiklamalarda
yuzey geriliminden hig s6z edilmemistir.

Video #11’da yumurtanin siseye girmesi isinan ve soguyan hava ile agiklanmigtir. Oysa zaten agz
yumurta ile kapatilmig olan bir sisede 1sinan hava ortami terk edemeyecegi i¢in sogudugunda da sikismasi
bir seyi degistirmez. Ayrica goriintilerde kibrit henliz sénmeden yumurta iceri ¢ekilmeye baslamaktadir.
Oysa aciklama, kibritin yanma tepkimesi sonrasi agiga ¢ikan gazlarin, daha disik basingh olmasi ile
actklanmaliydi.

Video #12’de paslanmis madeni paranin pasinin limondaki asit yardimiyla sékiilmesi s6z konusudur.
Ancak paslanma bir yanma tepkimesidir ve pas s6kme belirtildigi gibi “tersine ¢evirme” degildir. Yalnizca
pasli kismin ayristirilmasi islemidir. Boylece paslanmamis olan alttaki kisim gérunir hale gelir.

Video #13'te Mehmet, “su kaynadik¢a” ifadesini kullanmaktadir. Oysa suyun kaynamasi
gerekmemektedir. Zeynep, isi iletiminin daha hizli olmasini “daha ¢abuk isinan bir malzeme” olmaya
baglamaktadir. Oysa esit slirede esit i1s1 alan maddeler icin daha ¢abuk veya gec isinmak 6z 1s1 ile ilgili bir
terim iken, 1si iletim hizi, 1s1 iletim katsayisina baghdir. Ayica “metaller” ¢ok genel bir ifadedir. Metalin
tlrtine gore degisebilir.

Video #14’te kullanilan “yagin kokuyu tutma becerisi” ifadesi terimsel olarak hatalidir. Koku, kimyasal
maddelerin burnumuzdaki sinirlerde olusturdugu uyari sonucu edindigimiz izlenimdir. Yagin tuttugu
kimyasal maddelerdir, koku degildir.

Video #16’da Aslan’in havanin basing uygulamasiile ilgili cimleyi kurarken elini asagi dogru bastirmasi,
basincin yoni oldugu ve asagl dogru oldugu izlenimi vermektedir. Bu durum kavram yanilgisina neden
olabilir.

Video #17’de deneye baslamadan o6nce ve en son kisimda bitkilerle konusmanin yarari oldugu
diisiincesini destekler ifadeler bulunmaktadir. Oysa bu bir mit olarak adlandiriimaktadir. Nefes almak,
akciger veya akciger gorevi géren bir organ veya sistemle oksijen alip karbondioksit vermeye verilen isim
oldugundan bitkinin nefes almasi s6z konusu degildir. Burada gergeklesen olay fotosentez olmalidir. Bu da
zaten sire 1:11’de ifade edilmektedir. Suda kilin neden dagilmadigi bir soru isaretidir. Ayrica yapragi kille
kaplamak yapragin isik almasini engelleyecegi icin fotosentezi de engelleyecektir. Ayrica su icinde
fotosentez, yalnizca su bitkilerinde gdzlemlenmektedir. Siradan bir agag yapragi ile gerceklesmeyecektir.

Video #18’de sicaklik yerine “derece” ifadesinin kullanilmasi uygun olmamakla birlikte, erime yerine
¢ozme/coziinme ifadeleri de kullanilmistir. Bu durum terimsel bir kargasaya ve yanls algilara neden
olabilir. Ayrica Aslan’in kullandigi, tuzun buzun erime noktasinin diismesine neden oldugu ile ilgili ifade
hatalidir. Tersine, tuz katmak buzun erime noktasini yikseltmektedir. Ayrica deneyde buzun hizla ikiye
bolindiugi gériilmektedir. ip buzun icinde bu denli hizli bir bigimde ilerlemez. Tuz, yerel bir erime saglasa
daip buzicinde ilerledikge Ustte kalan kisim yeniden donar ve ikiye bolinme gerceklesmez. Bu gorintiler
gercekgi degildir.

Video #19'da yik aktarimi “elektrik aktarimi” olarak ifade edilmektedir. Bu terimsel bir hatadir. Ayni
bicimde “elektrik atlamasi” ifadesi de sakincalidir. Atlayan elektrik degildir. Ayrica agiklamalarda elektrik
s6zcligu yuk yerine kullanilmaktadir. Buradaki elektrik arki olayina “kivilcim atlamasi” denebilir. Bu hatali
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kullanima bir 6rnek de “elektrik yiiklemek” ifadesinde gorilmektedir. Ayrica “siirtiinme giici” ifadesi de
hatalidir. Yiik bosalmasinin nedeni zit yiklerin birebirini cekmesiymis gibi aciklanmistir. Ayrica deneyin
yapilis bicimi de sorunludur. Clinkii ayni cins iki balon yilin kazaga surtiildiginde ayni cins yikle
yuklenecektir ve aralarinda yeterli potansiyel fark olusmayacaktir. Zaten diizenek, bir elektrik arki
olusturmaya yetecek diizeyde bir gerilim olusturmak icin uygun bir diizenek degildir. Ayrica balonlarin
kazaga surtlinen bolgeleri degil farkli bolgeleri birbirine yaklastirilmistir. Oysa balon yalitkandir ve yik
dengesizligi, strtlinen bolge ile sinirli kalacaktir. Agiklamada, pozitif ve negatif yiik ifadeleri yerine arti ve
eksi ylik ifadelerinin kullanilmasi da yaygin bir kavram yanilgisini destekler niteliktedir (Yenilmez ve Yasa,
2008). Agiklamalarda belirtildigi gibi yeryilzii her zaman pozitif yikli olmak zorunda degildir. Tek yonli
yik aktarimindan s6z etmekteler. Ancak yeryiziinden de bulutlara yik aktarimi gerceklesebilmektedir.

Video #20'de, sirke ve kabartma tozunun birbirine karismasi sonucunda ortaya ¢ikan gaz ile gériinen
puskirme volkanlardan ¢ikan gaz ve o gazin olusumu ile ilgili degildir. Deney her ne kadar 6ziinde bir
modelleme olsa da volkanlarin yapisi hakkinda yanlis anlasilmaya yol acgabilir. Deneyde gergeklesen asit-
baz tepkimelerinin volkanlarda da gergeklestigi izlenimi olusturabilir.

Video #21’de akvaryumun sekli deneyin gerceklesmesine engeldir. Gorlintinin ters gériinebilmesiigin
mercek etkisinin olusmasi gerekir. Bunun icin de akvaryumun oval sekilde olmasi gereklidir. Ayrica
aciklamalar sirasinda da kavramsal bazi hatalar vardir. Ornegin, 151gin ortam degistirirken yéniiniin
degismesi asiri genellemedir. Yiizeye dik gelen isinin kirildigi halde yoniu degismeyecektir. Ayrica 1si1gin
kirilmasinin yogunlukla iliskilendirilmesi de hatadir. Ortamin yogunluguna degil kiricilik indisine baghdir.
Farkli yogunluklardaki yag ve cam gibi iki maddenin kiricilik indisi ayni olabilir. Ayrica burada isik birden
fazla kez kirilmaktadir.

Video #23’te deneyin gosterildigi bicimde gerceklesmesi pek mimkin degildir. Bir masa lambasi ile
ortamla yapacagi isi alisverisi de dustunilirse 15 derecelik bir farkin olusmasi gercekci degildir. Ayrica
termometrenin birimi de belirsizdir. Deneyin agiklamalarinda 1s1i8in maddede hapsedilmesi veya
tutunmasi, maddenin 15181 tutmasi veya hapsetmesi seklinde ifadeler kullaniimistir. Oysa Isi§in
sogurulmasinin bu sekilde ifade edilmesi, cismin iginde isigin hala isinlar olarak var oldugu yanilgisina
goturebilir. Ayrica, 1si8in bir slire sonra islya donilismesi diistincesi de bu yanls algilamalari destekler
niteliktedir. Deney sirasinda isi ve isil enerji kavramlarinin birbirine karistirildigl acikca gortlmektedir.
Isinin maddede depolanan bir enerji tiirti oldugu yanilgisini destekleyen ifadeler bulunmaktadir. Gelen
tim 1518In ya soguruldugu ya da yansidigl biciminde yaniltici agiklamalar bulunmaktadir. Oysa gercekte
IsIgin timi yansimaz ve sogurulmaz. Hatali modelleme de bunu desteklemektedir.

Video #24’te kagit bardaklarin neden su gecgirmedigi arastirilmistir. Ancak kagit bardak adiyla gesitli
bardaklar bulunmaktadir. Hangi tir bardagin kullanildigi belirsizdir. Kagit bardak Uretimi icin agag
kesildiginden s6z edilmekte. Gergekten kagittan lretilen ve kagit-plastik karsimi bardaklar igin dogrudur.
Ancak bu bardaklar deneydeki gibi asetonda ¢ozlinmez. Diger yandan, strafordan yapilmis bardaklar da
bulunmaktadir ve bu tir bardaklar deneyde gosterildigi gibi ¢ozlinlir. Ancak bunlarda kagit
bulunmamaktadir. Strafor zaten bir tiir plastiktir. Burada kagit ve straforun ayni sey oldugu izlenimi
olusmaktadir. Sivinin strafora temas edip i1slanmamasini saglayan plastik madde ise s6z konusu degildir.
Strafor zaten suyu gecirmemektedir.

Video #25’te gigeklerin suyu ictigi séylenmektedir ancak giceklerin suyu icmesi s6z konusu degildir.
Cicekler, suyu ozmotik basing ile emerler. Ancak bu olay, iddia edildigi gibi pipette oldugu gibi
gerceklesmez. Pipette akis dogrusal ve stireklidir. Ama ciceklerde saplar hem dogrusal olmayabilir hem de
bos bir boru gibi degildir. iletim, diizensiz dizilmis iletim demetleriyle gerceklesir.

Video #26’nin acgiklamasinda yogunluk kavrami, yapiya gonderme yaparak agiklanmaya calisiimistir.
Yogunluk ise madde miktarinin ¢ok olmasi gibi agiklanmistir. Burada molekil sayisinin fazla olmasi
yogunlugu artiriyor gibi bir izlenim olusmaktadir. Oysa birim hacmin kitlesi molekil sayisi artsa da
disebilir. Modellemenin de bu yanilgiyi destekler bicimde hazirlanmis oldugu gérilmektedir.

Video #27'nin agiklamalarinda ana ve ara renkler isiga gore anlatiimistir. Oysa deneyde boya
kullanilmaktadir. Boya renklerinde ana renkler kirmizi, yesil ve sari olarak verilmektedir.
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Video #28’de 50 °C suyun kaynama noktasinin yarisi oldugu séylenmektedir. Belirtiimese de Celcius
olgegiile 6lgeklendirilmis bir termometre kullandiklari anlasilabilmektedir. Ancak sicaklik Celcius dlgeginde
bagil bir 6lgudir ve 50 °C, 100 °C’in yarisi degildir.

Video #29'daki deney, yapildigi bicimiyle gerceklesmesi mimkin olmayan bir deneydir. Ancak
aciklamalarda da hatalar mevcuttur. Oncelikle direncin tanimi hatali yapilmistir. “Elektrigin bir kaynaktan
digerine iletilmesi” s6z konusu degildir. Bir noktadan digerine iletim s6z konusu olsa da iletim bir
kaynaktan digerine degildir. Ayrica elektrigin iletilmesinin engellenmesi degil, zorlastiriimasi so6z
konusudur. Pilden alinan enerjinin ampule verilmesi de s6z konusu degildir. Burada enerji, bir cisimden
digerine verilen bir maddesel cisim gibi anlatiimistir.

Son olarak, video #30’un agiklamasinda Newton yasalarina uymayan derken bilimin dogasina hakim
olmayan biri icin yanhs anlasilmalara yol acabilecegi gibi, Newton’un hangi yasalarina uymadigi
belirtiimemistir. Newton yasalari, Newton Viskozite Yasasi demek degildir.

Tartisma ve Sonug

Bu calismada; TRT Cocuk kanalinin resmi YouTube hesabinda (TRT Cocuk, 2023a) bulunan “Aslan’in
Deney Odas!” adli Oynatma Listesi’'nde yer alan ve serinin ilk (i¢ sezonunu olusturan 30 adet bdlim
videosu, dort boyutta incelenmistir. Bu boyutlar; (i) videonun genel 6zellikleriyle ilgili, (ii) deneyin
kurgusuyla ilgili, (i) laboratuvar givenligi ve uyarilariyla ilgili ve (iv) deney ve konuya 6zgl agiklamalarla
ilgili faktorlerden olusmaktadir. Asagida her bir boyuta ait sonug ve tartisma ayri alt basliklar halinde
verilmigtir.

Videonun Genel Ozelliklerine iliskin Sonug ve Tartisma

Bu calismada incelenen videolarin %90’indaki video basliklari videonun igerigini yansitmamaktadir.
Ornegin videolari heniiz izlememis olan izleyiciler, sadece “Tuz Buz” veya “iki Civi Bir Para” video
baslklarina bakarak bu videolarin icerigiyle ilgili farkli tahminlerde bulunabilir. Benzer sekilde egitim
ortamlarinda bu videolari kullanmak isteyen egitmenler sadece video basliklarina baktiklarinda kendi
amaglarina uygun icerigi bulmakta zorlanabilirler. Oysa izleyiciler igin birincil giris kapisi gorevi gorerek bir
videonun tiklanip tiklanmayacagini, izlenip izlenmeyecegini veya paylasilip paylasiimayacagini dogrudan
etkiyen video basliklarinin izleyicilerin beklentilerini yansitmasi énerilmektedir (Wu et al., 2024).

incelenen videolarin ortalama siiresi 3 dakika 32 saniyedir. Bu siire, videolarin hedef kitlesi olan islem
oncesi cocuklarin (genellikle 2-7 yas) dikkat kapasitelerine uygundur. Ciinki bu yas grubundaki cocuklar
icin tasarlanan videolarin ilgiyi dagitmamasi icin yaklasik bes dakika veya daha kisa olmasi 6nerilir (Aljohani
vd., 2023; Diehm vd., 2020; Yadav ve Chakraborty 2025). Bu nedenle, 6grenme amacl tasarlanan egitici
video veya cizgi filmlerin streleri genellikle iki ila on alti dakika arasinda degisir ve ortalama uzunluklari
yaklasik alti dakikadir (Feeley, Keller ve Kayler, 2022).

Video #20 disindaki diger videolarin hemen altinda videolarin agiklamalari bulunmaktadir. Buna karsin
bu acgiklamalarin %47’sinde yanlis anlasilmalara neden olabilecek ifadeler yer almaktadir. Cevrimigi
platformlardaki videolarinin 6nemli bir egitim kaynagi oldugunu belirten Kulgemeyer ve Wittwer (2021),
YouTube’ta bulunan fizik konulu bazi videolarin kavram yanilgilarina neden olabilecek agiklamalar
icerdigini ortaya koymustur. Medyanin, énemli bir okul disi 6grenme ortami oldugu géz 6niinde
bulunduruldugunda yanlis anlasilmalara neden olabilecek bu ifadelerin 6grencilerde bilimsel olmayan 6n
bilgilerin gelismesine neden olabilecegi sdylenebilir (Kizilcik, 2021).

Videolarin %66'si, kullanilan goriintiler ve animasyonlar agisindan gergekgilik ilkesini ihlal etmektedir.
Gergekei olmayan gorseller, 6zellikle kiiglik gcocuklarin ¢alisma bellegi ve bilissel esneklik gibi yonetici
islevlerini aninda bozabilmektedir (Essex vd., 2025; Kessafoglu vd., 2024). Gergek¢i olmayan gorseller
ayrica Hortin'in (1980) gorsel 6geleri okuma ve anlama yetenegi olarak tanimladigi gorsel okuryazarlik
Gizerinde de olumsuz bir etkiye sahip olabilir. Clinkd, biyilk ¢cocuklar genellikle gercek ve gercek olmayan
icerik arasinda bir miktar ayrim yapma yetenegi gosterseler de kigik cocuklar videolarda sunulan idealize
edilmis veya carpitilmis gercekliklere daha duyarli olabilmektedirler (O'Connor vd., 2023). Ayrica,
ogretimde kullanilan hatali modeller, 6grencilerde kavram yanilgilarinin olusmasina neden olabilmektedir
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(Kizileik, 2021). Ote yandan gérsellerin uygun ve dogru bir sekilde kullanilmasi, zihinsel siireglerin ve
dolayisiyla anlamli 6grenmenin daha kolay gerceklesmesini saglayabilir (Sanalan, Stlin ve Coban, 2007).

Deneylerin Kurgusuna iliskin Sonug ve Tartisma

Deneylerin yarisina yakininin (%47) acik uglu deney tiriinde kurgulanmis olmasi alan yazindaki bazi
eksiklikleri giderebilmek i¢in umut vericidir. Agik uglu deneylerde kapali uglu deneylerin tersine 6grenciye
sadece kullanilacak arag-gerecler ve yapilacak deneyin amaci verildiginden acik uglu deneylerde
ogrencilerin psikomotor becerilerinin gelisiminin yani sira didstinme, karar verme, verdigi kararlar
dogrultusunda 6zglin uygulamalar yapabilme ve bulgular elde ederek sonuglar ¢ikarabilme davranislari
gelistirmesi beklenmektedir (Ayas vd., 2008). Deneylerin 6nemli bir kisminin agik uglu olarak sunulmasi,
gocuklarin bilim insani gibi distinmeleri igin firsat saglamaktadir. Celik (2009) agik uglu deney tekniginin,
bilgilerin 6grenilmesi, 6grencilerin fen bilimlerine karsi olan tutumlari ve psikomotor davranislari
yoniinden kapal uglu deney teknigine gore anlamh bir etkisinin olmadigini, ancak 6grenilen bilgilerin
kalicilhgr agisindan daha etkili bir teknik oldugu sonucuna varmistir. Buna karsin bu teknigin hem
gelistiriimesi hem de uygulanmasi zordur. Ornegin Demir ve Sahin (2015) fen bilgisi 6gretmen
adaylarindan kendilerine yazili olarak verilen malzemeler ile problem, hipotez, degisken ve deneylerini
planlamalarini bekledikleri c¢alismalari sonucunda fen bilgisi 6gretmen adaylarinin bilimsel sireg
becerileriyle birlikte acik uclu deney planlamada genelde zorlandiklari saptanmistir.

Tam videolarin bir soru ile baglamis olmasi ve videolarda izleyiciler sorular soruluyor olmasi egitsel
acidan o6nemlidir. Clinki cocuklarin ¢izgi filmlerde gordiklerini sorgulamalari ve tartismaya tesvik
edilmeleri, onlarin kurgu ile gercegi ayirt etmelerine ve kaliplagmis yargilara meydan okumalarina yardimci
olmaktadir (Atchia ve Gunowa, 2024; Onal, 2023). Buna karsin, videolarin %37’sinde deneyi baslatan soru
uygun olmamakla birlikte videolarin %63’Uinde basta sorulan soruya net olarak yanit verilememektedir.
Bu durum videolarin bir bitiin olarak degerlendirilebilmesini zorlastirmakla beraber sorulara tatmin edici
yanit alamayan 6grencilerin merak duygusunu koreltme riski tasimaktadir.

Deneylerin sadece %43’linde degisken degistirme yapilmis olup bunlarin yarisindan fazlasinda (%54)
ise degiskenler uygun bicimde degistiriimemistir. Degisken degistirme, 21. yy. becerileri arasinda yer alan
bilimsel stireg becerilerindendir. Turkiye’de yasayan 2-7 yas araligindaki Tuirk 6grencilerin en ¢ok izledikleri
cizgi filmlerin ve animasyon filmlerine bilimsel siire¢ becerileri agisindan bakildiginda en ¢ok goézlem
yapma, siniflama, deney yapma, verileri yorumlama ve sonug ¢ikarma ifadeleri yer aldigi gorilmastir
(Ktclkali, 2023). Aslan'in Deney Odasi’'nda oldugu gibi, Dexter'in Laboratuvari, Bilim Cocugu Sid,
Dinya'dan Ay'a vb. gibi bilimsel yontem adimlarini, problemi, hipotezi, bilimsel deneyleri ve sonuglari
iceren birgok ¢izgi film bulunmaktadir (Aytekin, 2020; Lucena & Perticarrari, 2020). Bunlardan biri olan
“Tang Na’s Anaysis” adli 3 boyutlu animasyon dizisinin ilkokul 6grencilerinin analitik diisinme becerilerini
onemli olgtide gelistirdigi tespit edilmistir (kwangmuang, vd., 2024). Benzer sekilde Dasdemir (2013)
animasyonlarin kalici 6grenmeyi arttirmasinin yaninda bilimsel siire¢ becerilerini de arttirdigini belirtmistir

Bilimsel amagli kullanilan videolarda yer alan deneylerde uygun malzeme se¢imi deneyi tekrarlamak
izleyen izleyici kitlesi icin son derece 6nemlidir. Buna karsin deneylerin %27’sinde uygun olmayan,
%7’sinde ise kismen uygun olmayan malzemelerin secildigi tespit edilmistir. Videodaki yanlis malzeme
secimi nedeniyle kendi deneylerinde videodaki sonucu elde edemeyen izleyiciler benzer videolara olan
givenlerini yitirebilmekte, motivasyonlari diisebilmektedir. Diger yandan bu ve benzeri videolara,
cocuklarin laboratuvar malzemelerini tanimalari agisindan yarar saglayabilir. Clinkii 6grencilerin
laboratuvar malzemelerini yeterince tanimadigi bilinmektedir (Kizilctk vd., 2019). Ayrica, fen bilgisi
o6gretmenlerin derslerinde laboratuvar uygulamalarina yer vermeme nedenlerinden en 6nemli
nedenlerinden birisisin malzeme yetersizligi oldugu tespit edilmistir (Kilic ve Aydin, 2018; Glines vd.,
2013).

incelenen deneyden vyalnizca %30’unun gergekgi sonugclar veriyor olusu bu videolardaki en dnemli
problemlerden biridir. Oysa, ¢calismadaki videolara benzer videolarin deney tasariminin 6gretilmesinde ve
ogrencilerin kendi deneylerini tasarlamalari konusunda tesvik edilmesinde etkili bir arag¢ olarak
kullanilimasi beklenir (Yilmaz, 2020). Deneylerin beklenen veya gercekgi sonuglar vermemesi, 6zellikle
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izlediklerini evde uygulayarak deneyleri kendileri yapmak isteyen kiiglk takipgiler icin hayal kirikligi ve
ozgliven kaybi yaratabilir. Bu durum fen deneylerinin sadece bazi 6zel kisilerin yapilabilecegi, herkese agik
olmayan ve ginlik yasamdan kopuk etkinlikler oldugu izlenimine neden olabilir. Cizgi filmler genellikle
gercegi basitlestirdigi veya abarttigi icin, 6grenciler akademik konular veya yasam durumlari hakkinda
yanlis anlamalar gelistirebilirler. Bu durum, oOzellikle gizgi film asiri veya uygun rehberlik olmadan
kullanildiginda, dogru zihinsel modellerin ve elestirel diisiinme becerilerinin gelisimini engelleyebilir (ibili
ve Sahin, 2016; Kaya, 2023).

Laboratuvar Giivenligine ve Uyarilara iliskin Sonug ve Tartisma

Deneylerin yaklasik yarisinda (%47), ates, kimyasal malzeme, kesici ve delici alet kullanimi vb. tehlikeli
en az bir malzeme kullanilmis olmasina karsin videolarin genelinde gerekli uyarilarin yapildigi tespit
edilmistir. Tehlikeli durum iceren videolarda, Aslan ve arkadaslarinin laboratuvar onligu, gozIuga gibi
koruyucu ekipmanlari kullanmasi, gerektiginde yetiskin destegi almasi veya gerektiginde meydana
gelebilecek riskleri s6zel olarak belirtilmesi izleyicilerin hem laboratuvar giivenligi bilgi ve biling
dizeylerinin arttirlmasina faydali olabilmekte hem de istenmeyen kazalarin yasanmasinin Oniine
gecebilmektedir. Guvenlik zaaflari; bireyleri tehlikeye atmakla birlikte arastirmalari aksatabilir, bilimsel
ilerlemeyi de engelleyebilir (Quan, 2024). is sagligi ve giivenligi literatiiriinde %98’inin énlenebilir oldugu
vurgulanan is kazalarinin (Ceylan, 2012); %88'’i tehlikeli hareket, %10’u tehlikeli durum ve sadece %2’si
kaginiimaz veya bilinmeyen nedenlerle ortaya ¢ikmaktadir (Demir ve 0z, 2018). Aydogdu ve Yardimci
(2013) yerel ve ulusal gazete haberlerine dayanarak ilkégretim fen laboratuvarlarinda yasanan kazalarin
o6gretmen ve 6grencilerin fen laboratuvarlarinda yasanabilecek kazalar ve riskler karsisinda yeterli bilgiye
sahip olmamasi nedeniyle ortaya ¢iktigini tespit etmistir.

Deneye ve Konuya Ait Ag¢iklamalara iliskin Sonug ve Tartisma

Bu calismada incelen videolarin %77’sinde deney veya konuyla dogrudan ilgili bilimsel agidan hatali
aciklamalar, %43’Unde deneyin konusuyla dogrudan ilgisi olmayan ancak bilimsel agidan hatali
aciklamalar, %7’sinde ise yanhs anlasiimaya miisait kismen hatali agiklamalar bulunmaktadir. Ornegin
video #29’daki, Aslan’in “Gérdiigiiniiz gibi pilden aldigimiz enerjiyi uzun kablolarimizla ampule
verdigimizde” ifadesi, pil, bir enerji deposudur (Maichle, 1981) ya da yuklerin kaynagi bataryadir (Chabay
ve Sherwood, 2006) kavram yanilgilarina sebep olabilir. Benzer sekilde, video #19’daki, Aslan’in “Bulut ve
yeryiizii arasindaki elektrik aktarimina ise yildirnm denir” ifadesi yildirim, gékylizinden yerytzine yik
bosalmasidir (Aydin ve Ozkara, 2011) kavram yanilgisina sebep olabilir. Yine, video #5'te, Zeynep’in
“Yercekiminin topa uyguladigi gtg...” ifadesi glic ve kuvvet kavramlarinin ginlik dilde bilimsel
anlamlarindan farkl kullanilmasindan kaynakh gii¢ ve kuvvet ayni kavramlardir yanilgisina neden olabilir.
Bu calismadaki bulgulara paralel olarak YouTube'da fizikte kavram yanilgilarina neden olabilecek ¢ok
sayida video 6rneginin oldugu belirtiimektedir. Ornegin, Alman “Simpleclub” kanalinda, “Bu Jan'in
arabasi. Arabanin ¢ok fazla glicii var” gibi ifadelerin videoda kullanilmasi, gilicin bir maddede
depolanabilecegi kavram yanilgisina neden olabilmektedir (Driver vd., 2014).

Videolardaki aciklamalarin yani sira videolardaki gorsellerde de kavram yanilgilarina sebep olabilecek
hatalar vardir. incelenen videolarin %53’iinde en az bir gérsel model kullanilmis olup, bunlarin %63’iinde
bilimsel olarak dogru olmayan gdrsellere yer verilmistir. Ornegin video #26’da, su ve tuzlu suyun molekiiler
yapisini gosteren gorsel modellemede; yogunluk kavrami, madde miktarindaki artis ya da molekil sayisi
olarak anlasilabilecek bicimde modellenmistir. Bu durumda da bu model farkh madde eklendiginde
maddenin yogunlugu her zaman artar (Nakiboglu ve Nakiboglu, 2016) kavram yanilgisinin olusmasina
neden olabilir. Ayni videodaki Zeynep karakterinin “Anladim tuzlu su (saf sudan) yapi olarak daha yogun”
ifadesini kullanmasi bu yanilgiy1 desteklemektedir.

Oneriler

Cocuklara bilimi sevdirmeyi amaclayan ¢izgi filmler, onlarin bilime merak duymasi ve bilimsel siireg
becerilerini kazanmasi agisindan yararldir. Bu nedenle Aslan’in Deney Odasi gibi yapimlarin sayisinin
artmasi yararli olabilir. Ayrica fen bilimleri 6gretmenlerinin bu tir yapimlari sinif ici ve sinif dis
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etkinliklerde kullanmalari tesvik edilmelidir. Ancak gerek Aslan’in Deney Odasi gerekse benzer yapimlarin
daha dikkatli tasarlanmasi gereklidir. Bu ¢alismanin bulgularina dayanarak birtakim 6neriler sunulmustur.

Yapim Ekibine Oneriler: Aslan’in Deney Odas gibi yapimlarin bilimsel hatalardan arinmasi, kavram
yanilgilarina neden olacak ifadelerden ve sahnelerden kaginilmasi, eglenceli olmanin yani sira egitsel
acidan da zenginlestirilmesi icin senaryo ve gorsellestirme agamalarinda mutlaka bir fen ya da fizik egitimi
uzmani siirece dahil edilmelidir. Ozellikle giinliik yasam dili ile bilimsel terminoloji kullanimi arasindaki
denge gozetilerek glig, enerji ve kuvvet gibi glinlik hayatta siklikla birbiri yerine kullanilan kavramlarin
hazirlanan medya igerigindeki kullanimi denetlenmelidir. Benzer sekilde videolardaki s6zel ya da yazili tim
actklama kisimlari bilimsel hatalardan arindiriimalidir. Degisken degistirme iceren videolarda degisken
degistirme isleminin uygun yapilip yapilmadigi, denetlenmelidir.

Sosyal medyada paylasilan bu gibi yapimlarin bélim isimleri belirlenirken de benzer bir uzman destegi
alinmalidir. Uygun materyallere erisim agisindan boliim adlari kritik 6neme sahiptir. YouTube SEO (Arama
Motoru Optimizasyonu) kaygisiyla atilan "Tuz Buz" gibi basliklar yerine, igerigi yansitan "Buzun Erime
Sicakhgina Tuzun Etkisi" gibi animasyonun igerigi daha iyi yansitan basliklar kullaniimalidir. “Patlamayan
Baloncuklar” ve “Akmayan Siv1” seklinde bilimsel agidan yanlisa yonlendirilebilecek basliklardan
kacinilmalidir. Aslan’in Deney Odasi videolarinda oldugu gibi video bir soru ile basliyorsa videoda bu
sorunun dogru cevabinin yer almasi saglanmali, videodaki deneylerde dogru sonuca ulasilamayacak kurgu
hatalarinin denetlenmesi gerekir. Ornegin Aslan’in Deney Odasindaki videolarinin birinde oldugu gibi
“Yagmur neden yagar?” biciminde bir soru ile baslayan videoda deney yagmurun yagma nedenini degil,
yagma siirecini anlatiyorsa eger bu soru “Yagmur nasil yagar?” diye sorulmalidir.

Ozellikle molekiiler diizeydeki gdsterimlerde (su, tuzlu su, vb.) sanatsal dzgiirliik, bilimsel dogrulugun
oniine gegmemelidir. Yanhs zihinsel modeller olusturan animasyonlar kaldirilmali veya dizeltilmelidir.
Goruntilerin gercgekgiligi artirilmali, abartili gériintilere yer verilmemeli.

Deneylerin "gergekgi sonug" vermesi saglanmalidir. Videoda ¢alisiyormus gibi gosterilen ama evde
denendiginde ¢alismayan diizenekler, ¢ocuklarin bilime olan giivenini sarsabilir. Ornegin mercek etkisi
yaratabilecek oval bir cam akvaryum secilmesi gerekirken Aslan’in Deney Odasi’ndaki videolarinin birinde
oldugu gibi dikdértgen bir akvaryum segcildiginde igi su dolu akvaryumun arkasinda yer alan bir seklin
akvaryum 6niindeki goriintusu, videodaki ile gergekte olmasi gereken arasinda izleyiciyi geliskiye sokabilir.

incelenen videolar YouTube ortaminda yoruma kapali olarak sunulmustur. Cevrimici ortamlarda
vayinlanan versiyonlarinda izleyicilerden dénit alabilmek adina yorumlara kapali olmamasi énemlidir.
Televizyonda yayinlanan versiyonlari icin izleyicilerin gerektiginde donit verebilmeleri icin adres, izleyici
hatti veya e-posta gibi bir iletisim bilgisi verilmesi yararli olacaktir.

Ogretmenlere ve Ebeveynlere Oneriler: Ozellikle okul ncesi grubundaki cocuklar, bu tiir deney igeren
videolari bir yetiskin (6gretmen veya ebeveyn) esliginde izlemeli ve gerektiginde videodaki tehlikeli
durumlar ya da bilimsel hatalar ¢ocuklarla tartisiimalidir. Videoda "Gordigiiniiz gibi..." denilerek sunulan
her bilginin mutlak dogru olmayabilecegi, bilimin sorgulama Uzerine kurulu oldugu c¢ocuga
hissettirilmelidir. Ogretmenler bu videolari derste kullanmadan dnce mutlaka izlemeli; kavram yanilgisi
iceren videolari ya kullanmamali ya da 6grencilere "Buradaki hatay! bulun" diyerek elestirel diisinme
egzersizi olarak sunmalidir. Video tek basina bir 6gretim materyali olarak degil, dersteki bir tartismayi
baslatmak veya ilgiyi cekmek igin bir arag olarak konumlandiriimalidir.

Arastirmacilara Oneriler: Cocuklara yonelik bilimsel icerik sunan yapimlarin incelenmesi bu alandaki
alanyazinin genisletilmesi agisindan 6nemlidir. Benzer yapimlarin igerik analizlerinin yapildigi calismalarin
sayisi artirlimalidir.

Yazar Katki Orani

Arastirmanin yazarlari arastirmanin planlanmasindan sonu¢ raporunun yazilmasina kadar tim
asamalarda esit bir sekilde katki sunmuslardir.
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Etik Beyan

"Yiiksekégretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde" yer alan tim kurallara
uyulmus ve yonergenin ikinci bélimunde yer alan "Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemlerden"
higbiri gergeklestirilmemistir.

Catisma Beyani

Yazar calisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar ¢atismasi bulunmadigini beyan
etmektedirler.
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