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VIDEOS FOR MATHEMATICS AT SCHOOL IN SECONDARY LEVEL I
INTRODUCTION: To support the teaching and learning process in the classroom,
media are repeatedly used as tools to motivate students, to make lessons more varied
and efficient. Professional publications in recent years demonstrably show that the
proliferation of mobile devices and the Internet has centred the research focus on the
use of new media. Apps, learning software, gaming, global networking through social
media, wikis, online research, learning management systems are becoming
increasingly important.

The use of teaching and learning videos not only enriches lessons virtually, but
also plays an important role in making it easier for learners to absorb and retain
audio-visual content. Humans are visually shaped, and their visual intelligence is of
central importance [A].

A study by Busemann and Gscheidle [B] shows an evaluation of various
categories of passive use of learning videos via video portals: After music videos
(72%), homemade videos (42%), movie or TV trailers (36%), tutorials (instructional
videos) are in fourth place in the ranking with 26%. This can be taken as evidence
that learning with the help of videos is definitely of importance. Overall, this study
makes it clear that Internet-based video use is generating high user numbers as a
result of the increasing spread of mobile devices such as smartphones or tablets and
the availability of fast broadband access almost everywhere. A study by Weng &
Pfeiffer [C] focused attention on video tutorials and apps in mathematics. In this
context, students developed a learning app in quiz format with corresponding video
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tutorials, which were intended to contribute to an improvement of mathematical
competencies in the mathematics course at the Stuttgart University of Applied
Sciences. The evaluation of this study shows that video tutorials and learning apps
reflect a combination of subject knowledge and media presentation.

Based on these considerations, the following main research question is answered
in this paper: How should videos for teaching mathematics at secondary level 1 be
designed in terms of content and graphics to promote learning outcomes?

Since superheroes are appealing to every age group, a hero should be created for
students to encourage and help them in mathematics. Based on this consideration, the
lead character, ClassNinja, has been developed. Then, the design and script of the
learning and teaching videos for teaching mathematics is designed and documented.
In the script, the entire story of a teaching and learning video, all person/characters
that are to appear, scenes used, as well as what is spoken and the designed
images/graphics are recorded in detail, which means that the script forms the central
working basis for the success of a video and is at the beginning of the production
process [D]. After that, the practical design of the videos is done by a graphic
designer. In contrast to the teaching and learning videos on the Internet, the
ClassNinjas videos are to be realized professionally, i.e. with professional equipment.
In order to achieve a successful effect, the video sequences were designed according
to the cognitive processing of the young people.

METHODOLOGY: The Design-Based Research Method (DBR) is used in the
study. The aim of Design-Based Research is to solve practical problems while further
developing scientific theories [E]. This approach represents a combination of
application-based, theory-based, and knowledge-based research [E]. The term
"design" also plays an important role in educational sciences and is associated with
the development of didactic action strategies or digital tools [F]. According to Payr
(1999), design research is a planning-developing designing element that is always
oriented towards content. This research approach aims to make an exemplary
contribution to the solution of an educational problem and thereby produce applicable
theories that are useful for practice [G].

According to Jahn [G], the design-based research method is divided into four
different phases: analysis phase, phase of development, phase of testing and phase of
evaluation.

RESULTS: In the survey itself, 82 students from the School of Business and
Technology in Wiener Neustadt (secondary level 1) took part in the testing. There
were 23 questions to be answered. 49 boys and 33 girls participated, with 12 students
attending the sixth grade and 70 students attending the eighth grade. Of these, 5
students were taught according to the special education curriculum and were
inclusive in the classroom. The survey aims to determine the graphic and content
quality of the teaching and learning videos. To enable a well-structured analysis of
the data, the quality criteria, were organized into five main categories and the
statements were formulated to fit them. The five categories are: graphic design (4
statements), content structure (4 statements), availability & accessibility (2
statements), agreement content design (7 statements) and structural design (4
statements).
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Regarding the graphic design of the teaching and learning videos, there were
four statements to be evaluated by the students. 73.2% of the respondents liked the
Ninja as the leading figure in the videos. Thus, all videos succeeded in giving the
students a sympathetic leading figure. The use of different forms of representation for
illustration was confirmed by a total of 72% of the respondents. 66 students found the
use of everyday examples helpful in illustrating the explanations.

63 respondents stated that the animation in the learning video is appealing and
encourages further viewing.

The content structure of the teaching and learning videos is based on
storytelling. 40% of the students confirm with "agree" and 24% of the students
confirm with "fully agree" that the story at the beginning of the learning video
arouses their interest.

The speed of the narration was not rated as appropriate by 22 students. This
could be due to the fact that many of the test persons do not use German as their first
language and therefore had difficulties following the speaker. It should be noted that
the media player offers the possibility to regulate the speaking speed.

62 subjects, or about 76% of the students surveyed, felt that the teaching and
learning videos enabled them to link new information with known knowledge. This
finding was particularly evident when the teaching and learning videos were used at
the end of a chapter.

The accessibility of the teaching and learning videos was considered by the
following two statements in the survey.

For about 85% of respondents, the app provides a good overview of the school
level, subject areas, and the learning videos. From this, it can be inferred that
teaching and learning videos that can be viewed on the smartphone are quite popular
among the adolescent learners due to the quick accessibility.

Overall, 65% of students rated the teaching and learning videos or app as
helpful. This could be due, for example, to the fact that the use of teaching and
learning videos, especially in distance learning, was helpful but not sufficient to
master the material areas on its own.

71.9% of respondents said they had acquired new knowledge through the
teaching and learning videos. The highlighting of important information in the video
was also noticed by a large part of the study group, as 77% of the respondents agreed
with the corresponding statement.

Although the teaching and learning videos did not resonate equally with every
student, 75.6% of respondents indicated that they were able to take away content
information from the videos. 72 students, or 87.8% of the respondents, indicated that
the topic of the videos was clear from the title. 76.8% of the students said that they
would recommend the learning videos and the app to others.
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®OPMYBAHHS JJYXOBHUX IITHHOCTEM YYHIB HA YPOKAX
JITEPATYPHU
«Axwo Bu ne nrooume uumamu,3Havumos Bu He 3nauiuiiy nompiony KHU2y»
Jlocoan Poynine

Jlns GarathoX JIIOJICH KHHWTa Ma€ BEIUKY XYJAO0XKHIO 1 JyXOBHY IIIHHICTH, HEXa
HaBiTh BOHA OyJie 3 MOTEPTO OOKIAAMHKOIO, ajie K TOJIOBHE 3aBXKIW B CEPEUHI,
rojoBHe 11 3MicT. KoXHa HOBa KHUTA — II€ 3aBXIU MO Ta HOBE 3HAHOMCTBO.
Tinbky KHUTA Ta€ MOXKJIMBICTh BUTAIyBaTH Ta MPOHUKATH Y CBIT T€POIB XyA0KHBOTO
TBOPY, BUATh €MMATIl, A€ MiICTaBy IS MOIbOTY (paHTasii.

JluThHa Mi3HA€ CBIT Yyepe3 MUCTEUTBO. | CBOEPIIHICTD LBOTO MI3HAHHS Yy TOMY,
10 CJIOBO HE JIMIIE BITOOpaXae KUTTS, IKE€ MOKHA peajJbHO NOOAYUTH, CIPUNHATH, a
! mepexXuBaHHS, MOYYTTS 1 IparHeHHd. Yepe3 CIIOBO JIOAMHA MOXKE OCSTHYTH
0araTorpaHHICTh IHIIOI OCOOMCTOCTI, ii MNOYYyTTS ¢ mepexuBaHHs. Tomy y
BUKJIaJIaHHI JIITepaTypd ocoOiMBa yBara Mae OyTH MpUAUIEHA CHPUIMaHHIO
XyA0XXHBOTO TBOPY [1; 3].

Y Ham w4ac, koiu J00pe pPO3BHMHEHI KOMIT FOTEPHI TEXHOJIOTIi, TOCTPO
BIIUYBAa€ThCsl TMpoOieMaTHKa 4YUTaHHS IOHaKaMU XyJO0XHBOI Jitepatypu. Ha
Cy4acHOMY €Talll JIOCUTh TMOIIUPEHUMHU € EJIEKTPOHHI KHHUTH, O010J110TeKH MaroTh
noctyn 10 [HTepHeT Mepexi, ajne, K10 MOPIBHIOBATH 3 MONEPEAHIMU MOKOIIHHIMU,
CHOTOJIHI MOJIOMI JIOAW YHTAlOTh HEIOCTaTHHO. JlOCHIIKEHO, IO HAMOILIbIIe
YUTAIOTh JITH Y POKM HABYaHHS, a caMme JITepaTypy, sfKa 3aliaHoBaHa MPOTPaMolo.
Yumaino 3ycuib JOKIAJAEThCsl BUKIIAJayaMu JIITepaTypu JUIsl TOro, HI00 3aliKaBUTH
YUYHIB Y YUTaHH1 XyJI0’KHIX TBOPIB.

Jliteparypa € HalBaXJIUBIIIUM 3acCO00M 3alyy€HHS OCOOMCTOCTI JI0 JKepen
HaIllOHAJIbHOI Ta JYXOBHOI CHAJIIMHU HapoiiB cBity [3; 34]. H. . Bonomuua
po3po0mIIa IUTICHY CUCTEMY BUXOBAaHHS YUHIB Ha ypOKax JIITepaTypH, B OCHOBI SKO1
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