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Abstract. Children, who are introduced to technology as soon as they are born, have access to
internet-based videos as young as one year old. These colourful, animated cartoon/animation content
supported by songs have turned into informal learning tools for children. Some of these videos,
which families do not hesitate to present as educational content, are math videos. These videos reach
millions of views. These videos with mathematical content prepared for children, mostly shared with
the label of children's songs, are the subject of this study. In this study, we focused on Turkish
number and counting videos from the open access YouTube content provider. Document analysis
method was used in this study. As a result of the analysis, it was observed that only a few videos
were adequate in terms of mathematical language, content and number teaching, and almost all of
the other videos included incorrect or inaccurate mathematical representations. While counting, it
was observed that number symbols were used as "ordinal numbers". In addition, it was observed
that there were scenes where the amount counted and the number did not match. It was thought that
these situations could lead to false learning. Based on all these findings, it can be concluded that the
mathematical language used in YouTube video content is weak.
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As a result of the widespread use of the Internet and the ease of access to digital technologies,
it is known that the age of access to video content platforms such as has decreased until early
childhood (Nansen et al., 2016) in last decade. In early childhood, it has been observed that children
use technologies such as tablets and cell phones from twelve months of age and can access content
(Hourcade et al., 2015). Many children are offered digital content, especially cartoon/animation
videos, by their parents or caregivers (Neumann & Herodotou, 2020). In the preschool period,
especially the content in the videos classified as educational content is presented to children with a
positive perspective by parents, caregivers and teachers (Gozen et al., 2021; Puspita et al., 2022), and
according to research, 80% of 0-7-year-old children watch songs/cartoons/animations in these digital
content before going to school (Neumann & Herodotou, 2020). From this point of view, it can be said
that digital content environments such as YouTube exist as a non-formal learning tool in children's
lives. In addition, preschool and classroom teachers use media technologies, especially cartoons,
videos, and animations in different lessons in their classes (Veziroglu-Celik et al., 2018). When the
content of YouTube Turkish children's channels is searched with the keywords "numbers, counting”,
it can be seen that among the video materials that children encounter through songs, cartoons and
animations, there are also mathematical contents for counting or recognizing numbers. These contents

may be the first contents about numbers that children encounter for number teaching.

Numbers is a learning domain that forms the basis of mathematics and all content is constructed
in relation to the learning domain of numbers (Van de Walle et al., 2014). Children start learning
mathematics with counting skills and this skill is realized in early childhood (Akkaya, 2019; Akman,
2002; Baroody et al., 2009; Kilpatrick et al., 2001; Taskin, 2019; Van de Walle et al., 2014). Number
IS an abstract concept, but if the learning of numbers in the preschool period progresses with the right
support, the concept of number and number sense develops in children (Baroody et al., 2009; Olkun
& Toluk-Ugar, 2007). Number sense, in its simplest definition, includes skills such as understanding
numbers conceptually, establishing numerical relationships between numbers, recognizing the
magnitudes of numbers and comparing numbers, developing reference points for comparisons, and
understanding numerical operations using the relationships of numbers (Berch, 2005; Baroody et al.,
2009; NCTM, 1998; Reys et al., 1999). In these definitions, the first emphasis is on understanding
numbers conceptually and comparing numbers. Making sense of numbers also begins in early
childhood (Sarnecka & Carey, 2008; Olkun & Toluk-Ugar, 2005) and numerical relationships and
skills developed in early childhood form the basis of all arithmetic skills of children (Frye et al., 2013;

Geary, 2015). For example, the number 17 is less than 18 but greater than 16, and this number is
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closer to 20. It can also be represented as 15+2 or 20-3. Many of these numerical relationships are
similar for 578 and 2319, and these simple numerical associations generalize to larger numbers as
children grow older. Learning constructed through mislearning in the early period and skills that are
not developed (conceptual understanding of numbers, comparing, referencing, etc.) constitute the root
of the difficulties that may be encountered in the future (Reid, 2016). In addition, it has been observed
that children who lack mathematical skills in early childhood lag behind children who are better in

mathematics in later years (Aubrey et al., 2006; Clements & Sarama, 2007).

Studies have shown that learning numbers is inseparable from number sense skills (Kayhan-
Altay, 2010; Sarnecka & Carey, 2008,). While perceiving multiplicities begins in infancy, counting
begins to develop from the age of two and by the age of six, a child can count almost like an adult
(Sezer, 2008). In order to acquire counting skills, principles such as the cardinal number principle
(the last number represents quantity), the one-to-one matching principle, the principle of abstraction,
the principle of conservation and the principle of ordinal independence need to be established in
children (Alptekin, 2015, Frye, 2013). Therefore, the processes related to counting skills in early
childhood are meaningful. Counting skill develops in six stages: "understanding quantity, rote
counting, asynchronous counting, simultaneous counting, concurrent counting, consequential
counting, and abbreviated counting” (Akkaya, 2019). The first stage is the stage of visual
understanding of quantity and amount. In the first stage of this development, children begin to be able
to compare quantities that are more or less, while in the last stage, they can comprehend, group and
subitize the number of multiplicities in their minds without the need to count. (Frye et al., 2013;
Sarnecka & Carey, 2008; Sarnecka & Lee, 2009). Children construct the concept of number abstractly
in their minds by seeing quantities of different numbers (between 1-10) together and visualizing them
in their minds (Sarnecka & Carey, 2008). The skill that is confused with the counting skill and
subitizing given above is the ability to recognize and write numbers (Van De Walle et al., 2014). The
fact that children recognize and read/write certain numbers in early childhood leads early childhood
teachers and parents to think that children understand the concept of number. However, before
children learn to write "table"” in the first grade, they encounter table objects in many different ways
and form an image of this concept in their minds before writing "table™. The fact that preschool
children can read the number “seven” does not mean that they can visualize the magnitude of the
number “seven” in their minds or that they can relate this number to other numbers. This is because
this skill is a skill like literacy and is different from other skills related to counting (Van De Walle et

al., 2014). In addition, studies have not found a direct relationship between quantity perception and
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writing symbols of numbers (Hannula et al., 2007). In order for counting to continue in a sequential
manner, the numbers in the first ten must first be established quantitatively, conceptually and in
number order (Frye et al., 2013; Sarnecka & Lee, 2009; Van de Walle et al., 2014,). Realizing the
meaning between the number two and the number three in counting occurs when the child

conceptually realizes the difference in quantity (Olkun & Toluk-Ugar, 2007).

With children's access to technology, it is seen that children learn different information directly
from these technologies in an informative way (Veziroglu-Celik et al., 2018). When video content is
prepared according to children's ages, cognitive development levels and appropriate skills with audio
and visual supports, children can learn various information that is readily available from digital
content, media and screens (Heintz & Wartella, 2012). Informal knowledge is defined as the
knowledge that children learn in daily life through real-life experiences without a specific program
purpose outside of school (Sarag, 2017). Considering the number of views on YouTube, which is the
most important digital content provider in Turkiye, it can be thought that this content is an important
resource for children to learn numbers, considering that a video with number content used in this
study has reached "one hundred and seventy-five million" views. However, does this resource present
mathematical content accurately? We only see the objects in the videos for a few seconds in front of
a limited screen. For example, counting a group of objects passing through the screen one by one can
be a difficult visualization for a child to understand, since he/she does not know where the object
comes from and where it goes, since not all of the quantity is visible, since it is not clear from the
visual whether the object is the same or different. In this context, it can be expected that these
animated animations/cartoons supported by various sounds and visuals should be well-constructed,
composed of interconnected images, emphasizing the continuity of the object, well-grounded and

have accurate mathematical content.

There are some studies examining children's learning processes with YouTube content
(Giilmez, 2019; Mulyana et al., 2022). In a study on reading numbers in early childhood with
YouTube content, it was observed that preschool children's level of reading numbers increased with
YouTube video content (Mulyana et al., 2022). In his study, Giilmez (2019) presented video content
specially prepared by subject to students via YouTube and investigated whether there was a
significant difference in children's concept learning. As a result of this study, there was a significant
difference in favor of the experimental group in learning some concepts (Giilmez, 2019). From this
point of view, it is thought that the content presented contributes to children’s learning and creates an

informal learning environment. The subject of this study is whether the mathematical language and
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representations of these colourful, attractive, child-oriented contents, which are watched by millions
of viewers and mostly shared with the label of children's songs, are appropriate.

In this context, the aims of this study is to examine the general structure, mathematical language
and content of numbers/counting videos on YouTube in terms of supporting counting skills and
number sense. In this context, this study will examine the most watched Turkish short videos (songs,
cartoons) on YouTube and discuss the contribution of these contents to the correct construction and

development of number concept in children. The following are the research questions of this study.

1. What are the general purposes (e.g., instructional goals) of the content of the most watched

numbers/counting videos?

2. How are mathematical language and representations used in numbers/counting videos that

are expected to support counting ability and number sense?
Method

In this study, document analysis, one of the qualitative research methods, was used. Although
document analysis is sometimes considered as a complementary data collection method, it is also
seen as a part of methodology in qualitative research (Bowen, 2009; Wach & Ward, 2013, Merriam,
2009). Documents are resources that are readily available in written, audio-recorded, video or visual
form. Documents are an important element used in qualitative research for many years (Merriam,
2009). Types of documents include books, letters, journals, diaries, maps, charts, statistics,
constitutions and regulations, legal texts, newspapers, photographs, memoirs, interviews, school
records, health and public records, pictures, videos, messages, and so on. In this research, YouTube
data is considered as a document since it is a direct open access resource that can be accessed by
everyone, especially children. The following section details the sampling, data collection and data

analysis stages.
Research Documents and Data Collection

The data of the study are videos on YouTube content Turkish provider that contain number
teaching for children. This research is limited to Turkish-language video content originating from
Turkiye. These videos constitute the data set of the study. Criterion sampling was used to select these
videos. These criteria are; "videos that correspond to the search for some keywords, have a single
video content, are aimed at early childhood, are produced by children's video content channels, are

shorter than five minutes, and are widely watched”. When the Turkish keywords "numbers, counting,
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I am learning to count, | am counting, | am learning numbers, | am counting, | am learning numbers,
digits" were searched through the YouTube content provider, the videos were sorted from the most
watched to the least watched, and the main data source of this study was created. First, the above
keywords were entered into the YouTube search engine. Then, videos for children in terms of content
were listed by selecting those related to these keywords. Since some videos were shared by more than
one channel, the most watched of these videos were selected as the source. In the lists in this context,
those with the same video content and video content created by collage with more than one video
were eliminated and the videos were sorted from the most watched to the least watched. On this basis,
selection was made based on the total number of views. The selected videos were those with only one
video content. As of the date the researcher downloaded these videos for video analysis (Feb 2023),
the most viewed videos were "one hundred and seventy-five million™ and the least watched videos
were approximately “three million". However, it can be assumed that these videos may have been
watched more, as there are different video copies of these videos and some of the views may be due
to multiple people sharing a single screen. The list below lists the name of the relevant videos, the
link to the videos for easy access by readers, the video channels that provided the videos, the date the

videos were uploaded and the number of views.

Table 1.
Information about videos
No: Name of Video (Tr and Eng) Link Channel Upload.D  Nr of View
ate
1. Sayilar- Sevimli Dostlar ¢izgi film ¢ocuk Sevimli 10.06.17 175.802.824
sarkilar1 2017 Dostlar
(Numbers- Cute Friends cartoon kids songs  (Cute
2017) Friends)
https://youtu.be/nxsleDObpYo
2. 5 Kiigiik Ordek ( 5 Little Duck) Mini 12.02.17 87.366.600
https://youtu.be/L VeQBh5qu08 Anima
3. 1 den 10 ‘a kadar sayilar1 6greniyoruz Tino 09.20.19 25.033.677
(Learning numbers from 1 to 10) Oyuncalar
https://youtu.be/iISFG5FGEV0Q &Cocuklar

4. 10 kiigiik araba-Say1 saymay1 6greniyoruz Afacan Tv  04.12.17 19.536.291
(10 small cars-Learning to count)
https://youtu.be/8h9UJgSYuyl

5. Haydi Saysana Edis & 09.05.14  19.312.143
Let's Count Feris
https://youtu.be/NFOpYmopVbY

6. 10 kiigiik aslancik / Saymay1 6greniyoruz Afacan Tv  03.07.14 8.203.250
(20 little lions / Learning to count)
https://youtu.be/XSCkVI2mOP0

204


https://youtu.be/nxsleDObpYo
https://youtu.be/LVeQBh5qu08
https://youtu.be/iSFG5FGEV0Q
https://youtu.be/8h9UJqSYuyI
https://youtu.be/NF0pYmopVbY
https://youtu.be/XSCkVl2mOP0

Osmangazi Journal of Educational Research ©OJER

Volume 10, Special Issue 2023

7. Sayim Sarkisi/ Charlise & the Numbersile ~ Baby Tv 07.17.14 7.870.740
lden 10a kadar sayilarla tanisin
(Meet numbers from 1 to 10 with the
Counting Song / Charlise & the Numbers)
https://youtu.be/mlJePQ2shPc

8.  Doru At1 Egitici Cizgi Film, Sayilar ve Agubebe tv  07.01.17 6.736.869
Renkler (Doru Horse Educational Cartoon,
Numbers and Colors)
https://youtu.be/jz2BFpkOrgE

9. Hodo ile Sayilar1 Ogreniyoruz (Learning Cocuk 05.23.18 5.607.604
Numbers with Hodo) Diyan
https://youtu.be/rhgHZzitf9Q

10. 1,2,3,4,5ile birlikte saymaya ne dersiniz? Sevimli 01.25.20 5.598.860
/Sevimli Dostlar Bebek Sarkilar1 (How Dostlar
about counting with 1,2,3,4,5? /Cute
Friends Baby Songs)
https://youtu.be/UCIsM1esRu8

11. Sayilar /1den 20 e kadar Tiirkge Sayilar Mini 05.21.16 4.635.076
(Numbers / Turkish Numbers from 1 to 20)  Baykus
https://youtu.be/FLrpcOgTvwc

12. Sag Elimde Bes Parmak (Say Bak) Sarkis1  Alpi ve 12.09.15 4,444,555
ve Sozleri (Five Fingers on My Right Hand  Arkadaslari
(Count) Song and Lyrics
https://youtu.be/uf EN3axLmw

13.  Pepee- Sayilar Sarkisi(pepee- Numbe song)  Diigyeri 01.07.15 3.610.316
https://youtu.be/VEnFp58n5fE

14. Sevimli Dostlar ile sayilar1 6greniyorum Sevimli 11.07.20 3.604. 268
(Learning numbers with Cute Friends) Dostlar
https://youtu.be/xIwUZW8sjFs

15.  Sevimli Tren Hodo ile Sayilar1 Ogreniyoruz Cocuk 04.23.15 2.951.232
(Learning Numbers with Hodo the Cute Diyar1
Train)
https://youtu.be/0Jda7sUDBgQ

Data Analysis

In this study, the documents were analysed by descriptive analysis method (Merriam, 2009).
Data analysis took place in three stages. First of all, about fifty videos were analysed on the basis of
the research, and criteria were determined by deciding according to which criteria content analysis
would be made from these videos. These criteria were the most watched videos with "single video"
content for children that met the keywords "numbers, counting, learning to count, counting, learning
numbers, numbers". These videos selected in this study constitute the data set of the research. All
videos were analysed and transcripts of the visuals of the study were obtained. The selected videos
were watched one by one many times and a preliminary analysis was made, and themes and codes
were created from these preliminary analyses to analyse the data set of the research. The primary

purpose here is to make a holistic analysis of the videos in general. In the preliminary analysis, it was
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seen that the content of each video had an instructional goal. When analysed on the basis of these
goals, the first theme is "instructional purpose". Then, each scene in the video content was analysed
one by one, and the mathematical representations of visual and auditory elements were examined.
While analysing these videos, relevant codes (showing numbers as multi-digit numbers, the set of
counted objects and the counting number not being consistent... etc.) were obtained. Since this list of
themes and codes will be presented and discussed in the findings section, no further details are given
here to avoid repetition. Within the framework of these themes and codes, detailed examinations were

made and the research findings were described.
Reliability, Validity and Ethics

In qualitative research, there is no validity and reliability like quantitative research, but there
are some strategies (Merriam, 2009). In this study, direct quotation method was used to increase
credibility, and the data obtained by analysing the content of the videos were presented by direct
quotation method. In addition, the relevant parts of the videos were screenshotted and given as
evidence in the relevant sections. In order to increase the transferability of the research, purposive

sampling was used and the inclusion and exclusion criteria were clearly written and detailed.

In order to increase the reliability of the research, after the relevant codes were created, the
expert opinion of an academic working in the field of mathematics education was consulted twice.
There are two main reasons for seeking expert opinion. The first reason was to confirm the
appropriateness of the code list. According to the expert opinion taken in accordance with the purpose
in the first stage, the researcher and the expert reached a consensus on the relevant code list. The
second purpose was to calculate the inter-rater reliability coefficient. In the second stage of the study,
after all videos were analysed, expert opinion was taken to calculate inter-rater reliability. Three
videos corresponding to 20% of all videos were analysed by the expert within the framework of the
relevant codes, and 92 % consistency was found between the rates. According to Krippendorff (1995),
this level of consistency is high (as cited in Bilgen & Dogan, 2017). Since the research was conducted
with the document analysis method, open access sources were used, thus avoiding many problems

that may be ethical problems, such as publication copyright, conflicts related to the content.

Results
When the videos were analysed, it was deemed appropriate to discuss them under two themes.
Under the first theme, the findings regarding the general structure of the video contents will be
presented under the theme of “instructional purposes of the videos”. Under the second theme, the
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mathematical representations in the content of the videos will be presented under the theme. All codes

and themes are given in a table below.

Table 2.
Themas and Codes
Thema Code Video
Purpose of Videos Focus on Symbol Teaching 59,11,15
Videos Videos Focus on Sequential Counting 46,7,13
Videos focus on Counting Quantities 1,2,3,7,10,12, 14
Mathematical Using Symbols (Numbers) Only 5,7,9,11,13,15
Representations Representing Numbers as Multi-Digit 1,5,7,8,9,10,13,14,15
Numbers
Representing Cardinal Numbers as Ordinal 1,5, 10,14
Numbers

Mismatch Between the Number of Objects 4,6,12
Displayed and The Cardinal Numbers
Failure to Count the of Quantity 1

When all videos are analyzed, only two of the fifteen videos present mathematical

content accurately. When the content of the other videos is analyzed, it is seen that there are
some problematic sections in terms of presenting mathematical content with correct
representations. These sections were analyzed with five codes under the theme of mathematical
representations as the table seen above.
General Content of the Videos

When the general content of the videos was analyzed holistically, the theme of "instructional
purpose of the videos" was formed. The sub-codes of this theme are as follows: "counting quantities,
teaching consecutive numbers videos, teaching symbols of numbers”. Detailed analysis of these
videos will be presented under the following headings.

Videos focus on symbol teaching. When the contents of the videos were analyzed, the
first code under the instructional purpose of the videos was "focused on symbol teaching”. All
videos in the study (including the 15th video) included symbol representation of numbers.
However, the contents of the videos under this theme (videos 5, 9, 11, 15) only address videos
that focus on reading the symbols of numbers. In these contents, it is understood that the reading
of symbols is tried to be taught by reading or showing each symbol. Four of the fifteen videos
were categorized under this theme. These videos are; Lets Count (5th Video), We Learn
Numbers with Hodo (9th Video), Numbers-1 to 20 (11th Video) and Numbers with Hodo the
Cute Train (15th Video). When we watch these videos, it is seen that the video contents are
generally prepared for the reading of numbers. For example, the lyrics in English translation

and video image of 5" video (Lets Count) are in below.
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Video Image Lyrics

= [E3Premium 1,2,3,4,5,6,7,8,9,10
E 1,2,3,4,5,6,7,8,9,10
Lalalalalalala,
Let's count
Numbers start with one,
Lalalalalalala,
Come on, count it,
Then comes two,
Like a swan,
Three is like a bird,
Four, like sails

Hadi Saysana

Figurel. 5th Video Image and Lyrics.
In the song of the video, the general focus is on the reading of all symbols. In the content of

the video with lyrics, each number is likened to a figure as seen in the picture. Two is likened to a
swan, three is flown like a bird, four is likened to a sail, and the round part of six is depicted as a
belly. In the two most watched videos (9" & 15" videos 9) of the same video content producer, the
train cars are loaded with number symbols and read in sequence. In another video content (11" video),
the numbers between 1-20 are given as symbols and verbally in order. Although this video content
was presented in a plain form and was not supported by a song or a rhythm, it was still viewed millions
of times.

Videos focus on sequential counting. In the videos collected under this theme (4th,
6th, 7th, 13th), it was observed that sequential counting was more dominant. In these videos,
numbers were emphasized by using song-themed content such as 10 little cars (4th video), 10
little lions (6th video), Counting song (7th video), Pepee Numbers Song (13th video), and
rhyming one after another. For example, the lyrics and sample video image of the song in the
6" video (10 little Lion) are as follows.

Video Image Lyrics

1 little, 2 little ,3 little lion,
4 little, 5 little, 6 little lion,
7 little, 8 little, 9 little lion
10 little lion ...

10 Kigk Astancik - Saymayi Ogreniyoruz - Gocuk Sarkist
@ e D EE G @

.2 Mn giviintileme B yi Bnce

Figure 2. 6th Video Image and Lyrics.
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As given in the relevant image and description, a lion is presented on stage in this video
content. Lions are seen in the visual from different directions in sequence. In the video where only
one lion is seen in each scene, the rhythm and song are quite melodic. It is seen that the main purpose
of this video content is to "teach the order of consecutive numbers" accompanied by music and
rhythm.

The video content of 6™ video (ten little cars) is the lyrics of the same song sung using vehicles.
In the video content, a single vehicle appears in each scene and consecutive counting is performed
when this single vehicle appears.

In the "counting” song, the rhythmic counting of numbers such as "1,2,3,4,5, 6,7,8,8,9,10" is
repeated many times in a row. After this repetition, a rhyming word is sung for each number. Some
of the lyrics’ translation are quoted directly below:

"My name is a handyman,

My name is two, what's yours?

That's me three, that's hard to do,

Come on, let's dance, one, two, three,

(Baby tv, Turkish Counting Song)

As can be seen in this example, in the content of this video, there are no visuals or lyrics that
show the quantitative meaning of number or the relationship between number and multiplicities. To
give another similar example, in the 13" video (Pepee numbers), fewer symbols were used and "no"
objects were used compared to the other videos; rather, the numbers were counted one after another
rhythmically with rhythm and rhymes. It is seen that the "Pepee” video is completely oriented towards

teaching counting numbers.

Videos focus on counting quantities. When the video contents are analysed holistically, it can
be said that under the third theme, there are videos (1%, 2", 3 7 10" 12" and 14" videos ) that
have content for counting objects. In these videos, it is possible to characterize these videos as object
counting videos since they aim to match the numbers with objects as well as showing the numbers
with symbols. These video contents aim to develop skills such as counting objects and comparing
objects. Under this heading, there are videos that present mathematically correct content (2",3™ 4™
videos) as well as videos that present conceptually incorrect or incomplete content (e.g., 7" video).
Among these videos, the "five little ducks" video (2" video) and the "How about counting 1,2,3,4,5

together?" video (10™ video) are examples of videos with correct mathematical content. In this
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section, more examples with correct representations will be discussed. Below are the lyrics with
translation from Turkish and the screenshot of the video with the correct mathematical representations
(2" video).

Video Image Lyrics
= e o = One day five little ducks hid in
: secret,
@ The mother duck quacked,
4T The four ducks are back,
"3 One day four little ducks,

They hid in secret,
The mother duck quacked,
;}“ The three ducks came back...

5 KUGUK ORDEK | Hayvanl Sarkilar | Mini Anima Gocuk Sarkist

£ Ynime g S CE C &
Figure 3. 2nd Video Image and Lyrics (When it is sang "The four ducks are back".).

The 2" video titled "Five little ducks" was coded as "videos on counting quantities". This video
contains an act of counting backwards from five, as described above through direct quotation. In each
scene within the video, the entities to be counted and the way the counting numbers are spoken are
consistent. For example, while the song says "four ducks are back", only four ducks are shown on the
screen. Although this video does not include the representation of the number with a symbol, since it
clearly shows how many quantities the number represents, it can be considered that this video
supports number sense and can be a correct tool to be used in teaching the concept of number.

When analyzed in terms of presenting mathematical content, another good example is 3™ video
titled "We are learning numbers from 1 to 10". This video is not a video with song content like the
other videos. The video depicts an image with a voiceover. For example, the balls are counted one by
one as they bounce and get on the wagon. "two, one two, well done green balls", etc. The relevant
video content and visuals are presented below.

Video Image Video Content

In the video, there are numbered wagons and in
front of these wagons there are as many balls as
the corresponding number. An audio instruction
is given. This instruction is: "two: one, two, well
done green balls, you are in your wagon". Thus,
the colored balls counted on the stage get into the
numbered wagons. For example, two balls get
into the two wagon.

| |
Figure 4. 3rd Video Image and Video Content.
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Another video presented with accurate mathematical content is "How about counting with 1, 2,
3, 4, 57" (10" video). The flow of the video is similar to 10" video (the five little ducks) in terms of
the harmony of the visuals and the lyrics of the song.

Video Image Video Image and Lyrics

In the video, the cats are on the wall and the cats on
the wall are counted backwards according to the
number sung in the song.

The lyrics of the song are as follows:

Five cats on the wall, five cats on the wall

One came down from the wall, left four cats

Five cats on the wall, five cats on the wall,

Two of them came down from the wall, left three
cats...

1,2,3,4,5 ile birlikte saymaya ne dersiniz? | Sevimli Dostlar Bebek Sarkilari | Adisebaba
- s B b

Figure 5. 10th Video Image and Video Content.

In the video above (10" video) cats are on a wall. In this video content, first a song was prepared
for the cats to come down from the wall in order, and when each cat came down from the wall, the
remaining amount was counted backwards and given in an accurate representation. At the beginning
of the song, five cats appear on the wall. At each scene transition, a cat descends from the wall and
the number of cats left is verbalized and emphasized in writing. As can be seen from the related
visual, the number of cats in the visual is consistent with the number sung. In the continuation of the
video, the same content is presented over the sparrow. However, there are some display errors in this
video. These errors are mentioned in the headings below.

When all videos are watched, these three videos (2", 3, 10™) are the most mathematically
correct videos. All visuals and voice-overs are consistent throughout the entire video and numbers
are correctly represented as symbols. However, the other videos in this category (1%, 7, 12" and 14™)
have incorrect representations in different situations. In this respect, in order to avoid repetition, these
videos are not included here because they are presented under the themes and codes below.

Mathematical representations. In the second part of the presentation of the findings of the
study, the contents of the videos were analyzed in terms of the representations used in the presentation
of mathematical content. Misrepresentations were observed while presenting the content of these
videos. These elements were categorized under the following codes. These codes are: "Using

Symbols Only (1)", "Representing Nominals as Multi-Digit Numbers ’(2), "cardinal numbers are
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shown as ordinal numbers"(3), "mismatch between the number of objects displayed and the cardinal
numbers™(4), “failure to count the of quantity”(5).

Using symbols (nominals) only. In six videos (5, 7", 9™, 11" 13™ 15"), object quantities that can
be associated with numbers were not included, but numbers were visualized as symbols and used in this way.

The general purpose of these videos may be to teach the consecutive repetition of numbers or the reading of
number symbols. Examples of these videos are given below.

Video Images Explanation about Images

9th video: Learning numbers with Hodo.

In this video, the train arrives at the stops in order
The numbers are loaded into the wagon one by one.
In this video, the train introduces the number by
saying "look guys, this is the second of the two
numbers we are looking for".

Hodo ile Sayilan Ogreniyoruz.
S Gocuk Diyan 4128 G Dpedes 4 ldr

11th video: Turkish Numbers from 1 to 20

In this video, only the numbers are displayed in
order. The incoming number is read.

“« » » =

Sayilar | 1den 20 e Kadar Tirkge Sayilar | 3D Animasyonlu Gocuk Sarkilart | Mini Baykus
i Vstiakisy ©128 G ey L ede e

13th Video: Pepee Number Song

In this video Pepee and Shila sing a rhyming song
together.

“1, 2, 3, 4,5, Choose a wife for yourself.
6,7,8,9,10, jump jump jump jump jump..."

Pepee - Sayilar Sarkist - Gocuk Sarkist | Diisyeri
ew‘l'" (878 G Dbaey L s

3,6 Mn goruntuleme 7yl once

Figure 6. Related Video Images and Contents.
As can be seen in the examples in the videos above, the video content is geared towards the
skill of reading numbers. In this demonstration, only reading is done in the video, similar to letter

teaching. In all of the videos under this code, only symbols were included. In these videos, no
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demonstration was made to determine the amount of multiplicity, which is the main purpose of
counting.

Representing nominals as multi-digit numbers. When the video content is watched, a
frequently used way of representation in the videos
(1%, 5t 7t gt oth 10t 13™ 14™ 15M) is to write all the digits and/or numbers side by side as if
showing a multi-digit number. The images below are taken from the relevant videos.

Video Images Explanation about Images
o = © Tth Video: Counting Song (0: 15)

¥ _ In the video, all numbers are presented together
as a whole, as an eleven-digit number.

21234561 8? 10

Saywm Sarkist | Charlie & the Numbers ile Tden 10'a kadar sayilarla tanisin | BabyTV Tirkge
o= T

7.8 Mn gorntileme 8 yil nce

14th Video: Learning Numbers With Cute
Friends
(0:38 sn)

In this representation, the numbers 1,2,3,4 are
given such as the number one thousand two
hundred and thirty four (1234)

Sevimli Dostlar ile saytlan greniyorum | Say bakalim | Bebek Sarkilar: | Kids songs Nursery Rhymes
S0 sevimiiDostior @ NN 68 G Draes 4 ede o

15th Video: Learning Numbers with cute train
Hodo. (0:46)

In this video, he counts the numbers one by one.
However, for example, as seen in the image,
while the number seven is shown, other numbers
continue to appear on the screen.

.

< » » < .

Sevimli Tren Hodo ile Sayilan Ogreniyoruz - | Okul Oncesi |
s S S G O @

Figure 7. Related Video Images and Contents.
The notation given in these examples is seen in many videos. Mathematically, the main reason for

writing the digits side by side is that the digits represent different magnitudes in different digits and together
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represent a magnitude as a whole. In these representation examples (in nine videos), it was observed that the
nominal numbers were shown as representations of large-digit numbers and all numbers were written side by
side. In these visuals, all numbers are shown as if they were a single multi-digit number.

Representing cardinal numbers as ordinal numbers. Another noteworthy misrepresentation in the
video content is the representation of cardinal numbers as ordinal numbers. This representation is present in
all videos (1%, 4™, 6™, 8, 10", 11™, 14™) that count by showing the whole objects with consecutive numbers.

Some examples are given below.

Video Images Explanation about Images
14th Video: Learning Numbers with Cute
Friends.

In this video, numbers appears on each car.
The numbers are used like the ordinal
numbers. They do not represent the
quantity of objects.

@ S Poni e G168 P Heeey L bde

10th Video: How about counting with
1,2,3,4,5?

In this video, the symbols of the numbers
appear one by one on each object in a
similar representation like as ordinal
numbers.

1,2,3,4, 5 ile birlikte saymaya ne dersiniz? | Sevimli Dostlar Bebek $arkilart | Adisebaba

- —

Figure 8. Related Video Images and Explanations.

In the videos, a single object is always pointed at and a number appears on it, even though a dot is not
placed next to it to indicate "pearl™. From this point of view, one number appears on the screen for each object.
The most obvious error in this representation is the use of counting numbers as ordinal numbers. In this
representation, each object of the counted set is paired with a number.

Mismatch Between the Number of Objects Displayed and The Cardinal Numbers. In the analysed
videos, it can be considered as one of the noteworthy demonstrations. It is a notation used in consecutive
counting videos. The notation used in two different ways is collected under this code. In the first case, as the
objects in the videos flow through the screen one by one, different numbers appear on the screen

simultaneously. Examples of videos using this representation are given below.

214



Osmangazi Journal of Educational Research ©OJER Volume 10, Special Issue 2023

Video Images Explanation about Images
6th Video : 10 Little Lion

In the lion video, the number eight is written
while two animals appear on the screen.
Throughout the video, an animal comes and
goes from different places on the screen.
When these animals appear, the counter on
the screen runs.

10 Kiliik Aslancik - Saymay: Ogreniyoruz - Gocuk Sarkist P
CY EHIED (G5 T &

e 4

4th Video: 10 little car.

A similar video by the same creator is about
vehicles. These vehicles are shown moving
quickly from right to left as if they were
moving on a road. In the car video, as in the
lioness video, a single object appears on the
screen, while the number changes.

10 Kiigiik Araba - Sayt Saymay: Ogreniyoruz «
.g, Aiscaiv & B8 P Dy L hesr l

19 Mn Brintileme § vl Snce

Figure 9. Related Video Images and Explanations.

In these videos, each time an object is seen, a counting number is given. In this representation, while the
objects on the screen are constantly changing, the numbers also change like a counter display. However, it is
not possible to match the number with the multiplicity or size of the object in this visual. For example, in the
"lioness" video, while there is only one lion on the screen, the number eight is seen. In the second image, in
the "10 small cars" video, the number six is given even though there is only one truck on the screen. In such a
representation, there is an inconsistency between the number and the object seen. In such a representation,
since there is no visualization of the number of objects in the set, the meaning of the magnitude of the numbers
disappears. Below is the content related to the "five finger video" (video 12), which is coded under this code
but as a different example.

Sag Elimde Bes 5 Parmak (Say Bak) Sarkist ve Sazleri - Gocuk Sarkilar 2018

Figure 10. Video Image from 12th Video( Five fingers on my right hand).
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The song in this video is an old preschool song. In this song, the creator shows the counting
fingers in order with a simple visual. No symbols of numbers are used, but verbal counting is done
with each finger. In one part of the song, the sixth finger is counted again like the first finger. While
six fingers are visible in the visual (visual 2), the lyrics of the song start the counting from the
beginning by counting "one, two, three..." again. While there are six fingers in the visual, the verbal
expression "one" is presented. Therefore, there is an inconsistency between the number of counting
and the number of objects.

Failure to count the of quantity. Below this code is a single video (1st). In different scenes of
the video, different numbers of objects are given, but only up to ten are counted in the whole video
content. In this case, the multiplicity that appears in the first scene does not match the shape and/or

number of objects counted.

Sayilar - Sevimli Dostlar ¢izgi film gocuk sarkilan 2017 - Adisebaba TV Bebek Sarkdar
@ sormivostere @78 G Apwes ks Saylar - Sevimli Dostlar izgi film gocuk sarkilar 2017 - Adisebaba TV Bebek Sarkilart
78 g Sy o @ o G8 D Srey L s

yopyeni b Gizgh Saplar

Figure 11. Video Image from 1st Video ( Numbers, cute friends).

For example, in the video screenshot (Figure 11), children ask the grocer “how many eggs he
has”. The grocer responds by saying "let's count them together". On the screen in the video image,
five boxes of eggs are drawn very realistically. In the image, thirty eggs are shown in each egg carton,
and since there are five cartons of eggs, it can be calculated that there are one hundred and fifty (150)
eggs in the image. However, only up to ten of them are counted in the video. Throughout the video,
objects such as balloons, flowers, watermelons, fish are shown in different quantities. However, the
number of objects shown in the first scene is inconsistent with the number of objects counted. Below

is another example from the same video.
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Sayilar - Sevimli Dostlar gizgi film gocuk sarkilar: 2017 - Adisebaba TV Bebek Sarkilart

Saylar - Sevimli Dostlar gizgi film gocuk sarkilari 2017 - Adisebaba TV Bebek Sarkilart & Sevimli Dostlar ® -
Abone ol

678 7 2 Payles L Indr o
[ bt GOTB P Drees L

Figure 12. Video Image from 1st Video ( Numbers, Cute Friends).
In the same video content, in the "watermelon™ counting section, for example (Figure 12) as
given above, a watermelon slice is counted after all watermelons are shown. It is seen that the counted
objects are not consistent even in terms of shape. Similar negative example demonstrations are found

throughout the video.

| )

Sayilar - Sevimli Dostlar gizgi film gocuk sarkilar: 2017 - Adisebaba TV Bebek Sarkilart

Figure 13.Video Image from 1st Vidéo (VNumbers, Cufe Friendé).
In this scene (figure 13), the fisherman is seen to have fish of different sizes and colours.

Although there are thirty-one fish in the first scene, only ten of the small grey fish are counted. In this

video, this is coded as "not counting the multiplicity shown™.

Discussion, Conclusion and Recommendations

When the videos were analysed holistically, the content of the videos was categorized under
three basic codes. The codes of the videos are "counting quantities, teaching consecutive counting
numbers, teaching the reading of symbols of numbers". When these videos are examined, it is seen
that the videos whose main purpose is "teaching consecutive counting numbers" repeat the numbers
consecutively, and that the videos are created to memorize the counting order without attributing any
meaning to counting. Although consecutive numbers were given verbally in these videos, no
association with objects or multiplicities was used. In these videos, it does not seem possible for
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children to attribute the correct meaning to counting or to grasp the meaning of numbers as magnitude.
This is because children begin to learn the concept of counting by comparing multiplicities (Sezer,
2008). Children construct the concept of number abstractly in their minds by seeing quantities of
different numbers (between 1-10) together and visualizing them in their minds (Sarnecka & Carey,
2008).

According to the instructional purpose, 40% of the videos analysed were categorized under the
code "teaching the reading of number symbols". It is seen that only symbols are used in these videos.
Counting numbers is a different skill than memorizing a song or reading a letter (Olkun et al., 2013,
Van de Walle et al., 2014). Trying to teach symbols under the name of number teaching and producing
scenes using meaningless words instead of multiples may hinder children's number learning. The fact
that preschool children can read the number seven does not mean that they can visualize the
magnitude of the number seven in their minds or that they can establish the relationship between this
number and other numbers. This is because this skill is a skill like literacy and is different from other
skills related to counting (Van De Walle et al., 2014). From this point of view, the importance of
concrete learning environments or concrete materials to support children's learning becomes more

apparent, especially instead of presenting only symbol teaching videos to children.

When the videos are analysed in terms of instructional purpose, it can be said that the "counting
quantities” videos are more understandable because the symbols and content are more consistent.
However, the comprehensibility of the videos does not mean that their content is completely
appropriate for mathematical representations. It can be said that only three videos out of the fifteen
videos analysed were compatible in terms of both visual, mathematical and verbal content. In all the
other videos (80%), there are inconsistencies between the representations and verbal expressions.
However, what children see and what they hear should be exactly the same (Frye et al., 2013).

When the contents of the videos were analysed under the theme of "mathematical
representations”. In this theme there are five codes such as "using only symbols, showing numbers
as a multi-digit number, using counting numbers as ordinal numbers, not matching the number of
objects and counting numbers, not counting the multiplicity shown" were formed. The first code,
"using only symbols", was used in six of the analysed videos (40%). This is a result of not associating
the teaching of numbers with objects, that is, with "determining the amount of multiplicities”, which
is the main purpose of counting. However, the first stage of counting skill is the comparison of
multiplicities (Reid, 2016). These video contents present counting verbally, regardless of
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multiplicities or quantities, only for literacy skills. In order for children to associate counting and
numbers, they need to be presented with a concrete multiplicity (Van de Walle et al., 2014).

Another code under the theme of mathematical representations in the analysed videos is "using
counting numbers as ordinal numbers”. In the visuals in the videos, representations such as “ordinal
numbers" were used on the counting objects. In the videos where each object is matched with a
number, "the object matching the number 1 is no different from the object matching the number 7"
in terms of representation. Children may have problems with this type of representations that they do
not know the exact meaning (Frye, 2013). Children construct the concept of number abstractly in
their minds by seeing and visualizing quantities of different numbers (between 1-10) together
(Sarnecka & Carey, 2008). In addition, even before the introduction of technology into our lives
(Treacy & Willis, 2003), studies have shown that five-year-old children have difficulty understanding
that the last number spoken is the actual value of the number when counting a group of objects. When
everything was more tangible, children had difficulties in understanding numbers and cardinality
(Treacy & Willis,2003). In addition, research on linear representation of numbers shows that even if
all children can count to ten, they cannot fully understand the quantity of the number (Reid, Baroody,
Purpapa, 2015). In these videos, presenting a number with each object as an ordinal number may also
make it difficult to understand the cardinal number and the quantity of multiplicity. Children who
watch this video and do not know how to count may not be able to understand the quantity of
multiplicity and the cardinal number principle. However, learning cardinal number principle is

necessary for learning how to count (Sarnecka & Carey, 2008; Treacy & Willis, 2003).

In the videos analysed in this study, another code was "representing numbers as large-digit
numbers". In the videos, it is seen that the numbers are written as a multi-digit number without leaving
a space next to each other. These multi-digit numbers, which we see holistically, may prevent the
individual reading and realization of numbers (digits) in number teaching. The use of this
representation in many videos is striking. Nine out of fifteen videos (60%) used this representation.
However, in preschool education, especially each number is introduced to children one by one (Van
de Walle et al., 2014). The main reason for this is that these symbols are very complex for children
who do not know numbers at all (Reid, Baroody, Purpapa, 2015). Writing these numbers together can

be as complicated as writing a long sentence for an illiterate child.

Another code analysed in the demonstrations used in the videos is “"the number of objects and
the number of counting do not match”. For children to perceive numbers correctly, they need to see
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these multiplicities holistically and hear the correct number (Reid, Baroody, Purpapa, 2015). In the
videos coded under this code, the number of objects on the screen and the number of counting do not
coincide. For example, in the "count look" video, six fingers are shown on the screen, while the
counting number is one. However, even when watching a movie, if the audio and visuals are not
synchronized in the video scene, we pause the video and make sure that what we see and what we
hear are synchronized. Because the opposite is confusing. The mismatch between the number of
objects seen and the number counted also contradicts the principles of counting, one-to-one
correspondence, conservation, and cardinality. Children can count accurately when they understand
the one-to-one mapping of each number to an object (Sarnecka & Carey, 2008; Treacy & Willis,
2003). The inconsistency between the number of objects and the number of counting objects in the

videos may be an obstacle for children to learn counting correctly or may cause confusion in children.

Appropriate content needs to be presented appropriately for children to learn numbers because
children's number sense in early childhood is a predictor of later mathematics achievement (Aubrey
et al., 2006; Clements & Sarama, 2007). In first video; objects shown and objects counted are not
consistent. Although this was observed in a single video, this code is considered to be important
because it was the most watched video. This situation was coded as "not counting the multiplicity
shown". For example, the quantity of watermelons at the watermelon stand was asked, but the
watermelon slices were counted. In the content of this video, there are inconsistent situations like this
(fish, eggs, cotton candy, balloons) in all scenes. These misrepresentations are not in accordance with
the basic principles of counting (counting each object as a whole, "without dividing or fragmenting",

one-to-one matching) (Frye et al., 2013).

The videos analysed in the research analyses are called educational videos. Parents are highly
motivated to let their children watch these videos (Gozen et al., 2021). However, the presentation
language of mathematics in these videos, which reach millions of views, is open to discussion. Even
in content that can be considered innocent, there are errors, mistakes and content that can lead to
difficulties in understanding mathematics. This content, which appears to be relatively less harmful
than other videos as YouTube content, may be one of the obstacles in front of children's construction
of conceptual knowledge rather than helping children learn. When it is seen that the videos are
watched millions of times, it is understood how high the effect size of video content is. In this context,
it can be suggested that families and teachers who use videos as preschool education content should
be more careful and should not trust educational videos in YouTube content that contain many errors

that are not noticed at first glance.
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Although the video content generally has mathematically incorrect content, it would be more
appropriate for parents and teachers to be selective because there are some videos with correct
representations. This is because videos are good learning tools when they are well prepared, attract
children's attention, teach while entertaining, and appeal to many senses (Neumann & Herodotou,
2020). Although most of the songs in the video content are beautiful, it may be difficult for children
to understand when they are presented with poorly prepared and inaccurate visuals. In such cases, if
these contents are to be used as a material, they can be presented to children only as songs,
independent of visuals. In future studies, research can be conducted on how are children mental

images who encounter a lot of video content.
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