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This study investigates mathematics teaching on Youtube. Drawing on Bernstein’s code theory and Maton’s Legitimation Code Theory, the analysis focuses on classification, framing, epistemic and social relations, and semantic gravity and density. The educational practices in fifty-one videos from ten profiles were analysed. The results show a strong emphasis on the subject (C+) and teacher-led instruction (F+), with limited student agency (SR–). Specialized mathematical language generally dominated (SD+), while contextualization was not common (SG–). The findings suggest that Youtube-based instruction reinforces monologic teaching rather than promoting dialogic engagement. The study contributes to understanding how mathematics teaching on Youtube mediates subject content and in what form.
Introduction
Online tutorials and lessons are common teaching practices today (Isaeva et al. 2025; Vidergor & Ben-Amram, 2020) for which various digital arenas such as Instagram, TikTok and YouTube are used. Some videos aim to support the teachers’ own students they regularly meet in class and are used in a flipped classroom practice, as rehearsal or in another way. Other videos are public and can be used by other students, searching for a tutorial online (Adler et al., 2025; Xia et al., 2022). The videos are offered in a range of subjects and a student survey showed that YouTube videos in mathematics dominate amongst students (age 12-19) when asked for their use of online materials (Randahl et al., 2024). In a large-scale survey involving nearly 5,000 Italian students from both lower and upper secondary schools, participants reported that online videos are used more frequently than traditional textbooks to enhance their mathematics performance (Gil-Quintana et al., 2020). These online videos have become a valuable resource for schoolwork (Adler et al., 2025; Kohler & Dietrich, 2021; Xia et al., 2022), with students reporting that they use them to rehearse content, prepare for assessments, and deepen their understanding of various subjects. 
Several studies in mathematics education have concluded that a predominant form of instruction and working form in mathematics lessons is individual seat work varied with instructions in whole class by the teacher (e.g., Tengberg et al., 2021). During individual seat work the students work on excersises from their textbook. In the whole class instructions specific constructs are explained or solutions of specific exercises are demonstrated. During such instruction time, the collective learning of the subject is in focus, whereas the individual seatwork aims to provide students an individual learning opportunity. With online instructions now are available, a question that arises is if the collective learning is replaced by individual learning moments. If so, these videos change the educational scene and challenge the didactical contract (Brousseau, 1997). When part of the education moves from only including the physical classroom activity to also including the Youtube-classroom, the teacher and subject is not bounded to the physical classroom anymore, and students are part of different didactical contracts. 
The aim of this study is to illustrate what schoolsubject is constituted in the online videos. Videos from ten Youtube profiles are analyzed with regard to the content, form and type of instruction to answer our research question: what educational practices are observable in online videos produced by teachers?
The phenomenon
In Sweden there are about 44 000 mathematics teachers at compulsory school (age 6–16-year-olds (ref skolverket statistik, data 2023/2024), teaching around 1,1 million students. For upper secondary school (age 16-19) there are 4 300 mathematics teachers and 370 000 students enrolled during a schoolyear. To give a perspective of how widespread the phenomenon of Youtube videos is, some of these teachers have 50 000 followers on Youtube and some videos are viewed up to 320 000 times. The teachers provide videos from 30 seconds up to several hours and some profiles have uploaded over 60 000 videos. Given the fact that the videos are in Swedish and given the specific target group of the videos, we can assume that most of the followers and views are within Sweden and by Swedish students. For the subject mathematics, Youtube is the predominant form and thus the focus of this paper. 
Depending on the target group and the aim, the content, structure and form of the videos varies. For mathematics, single tasks are in focus where the teacher simply demonstrates how to solve the task. In some cases, this can result in thousands and thousands of videos where every single task from a textbook series is calculated. Other videos show an introduction or summary of a specific concept or construct closely connected to the content of a mathematics course. Specific tests result in specific videos. For instance, after the Swedish Scholastic Aptitude Test (Swedish: Högskoleprovet) is conducted and released an hour later, several livestreams and videos appear where all exercises are calculated and demonstrated. 
Previous research
Teachers increasingly use YouTube as an instructional medium for a variety of pedagogical purposes. One prominent example is the flipped classroom model, which gained popularity as video-sharing platforms like YouTube became widely accessible to both educators and students (Fulton, 2012; Tucker, 2012; Herreid & Schiller, 2013). In this approach instructional videos (typically lectures or demonstrations) are assigned as preparatory homework, allowing classroom time to be devoted to discussion, collaboration, and problem-solving activities (Bishop & Verleger, 2013). The availability of such platforms has significantly reshaped teaching practices by enabling instruction to occur outside the traditional classroom setting and flipped classroom evolved into other types of videos. The use of educational videos increased dramatically during the pandemic, with studies indicating that social media platforms like YouTube played a crucial role in supporting remote teaching and learning (Pozo et al., 2024).
Research on science and knowledge communication via social media indicates that video creators must navigate a delicate balance between delivering information and capturing viewer engagement (Xia et al., 2022; Prindle et al., 2024). This fusion of educational content with entertainment, commonly referred to as edutainment (Aksakal, 2015), is believed to enhance learners’ motivation and make complex topics more accessible. Among the various formats of educational videos, tutorials stand out as one of the most prevalent and widely used.
Theoretical framework
Bernstein’s concepts of classification and framing have been used to analyse educational practice (Barrett, 2024). The nature of knowledge transmission, the methods of instruction, and the expectations placed on students to demonstrate learning can vary significantly across educational contexts. Bernstein (1975) argues that such variations are shaped by underlying principles of power and control. 
Power is conceptualized through the notion of classification, which defines the boundaries between different subjects or disciplines. Strong classification (C+) implies sharp distinctions between subjects, while weak classification (C–) allows for more integrated or interdisciplinary approaches. Control, on the other hand, is expressed through framing, which governs who controls the pacing, sequencing, and evaluation of the content being taught. Strong framing (F+) suggests that the teacher tightly regulates the learning process, whereas weak framing (F–) allows for greater student autonomy and negotiation. Both classification and framing can be either strong (C+, F+) or weak (C–, F–), and they may vary independently (e.g., C+, F– or C–, F+). 
Bernstein’s code theory was further developed by Maton (2014) into Legitimation Code Theory (LCT). Where Bernstein’s classification and framing concern the regulation of content and the transmission of this content, LCT focus on what content is valued (legitimated) within a practice and how the learner is positioned visavi this valued content. This is captured by two constructs: Epistemic relations, focussing on what constitutes legitimate knowledge. and Social relations, capturing who is recognized as a legitimate knower. Practices may exhibit stronger relations (ER+, SR+) or weaker relations (ER–, SR–). Practices with strong Epistemic relations, place high value on the specialized knowledge defined within the subject, while giving little importance to the individual’s personal knowledge. Practices with strong Social relations place high value on the knower and personal attributes such as experience, opinion, or identity.
Further, the constructs Semantic gravity and Semantic density offer an opportunity to focus on how meaning is constructed and mediated within discourse. Semantic gravity refers to the degree to which meaning is tied to the context. Strong Semantic gravity (SG+) indicates more concrete, situated meaning, while weak Semantic gravity (SG–) reflects more abstract, generalized meaning. Semantic density captures the complexity and condensation of meaning; stronger density (SD+) is associated with the use of specialized or technical language, whereas weaker density (SD–) corresponds to everyday or less condensed language. 
In summary: Classification and Framing highlight how educational knowledge is shaped and transmitted, Epistemic and Social relations focus on who and what is legitimated and thus considered valid. Finally, Semantic gravity and density capture complexity and context dependence in language use.
Data
Ten profiles within the subject mathematics were selected based on the results of a survey (Randahl et al., 2024) and mentioned by the students as learning resources. Eight of these were (Swedish) teachers providing educational videos intended for a general student audience. One profile belonged to a university civil engineering student, a so-called non-teacher profile, providing videos to a broad viewership. Finally, one profile was a non-Swedish edutainer, providing infotainment-style videos targeting a wider public audience. 
To capture videos likely perceived as relevant by students, the three most viewed clips from each profile were selected, as these may reflect topics of high urgency or interest. In addition, three further clips were chosen based on predetermined dates distributed across a semester, ensuring the inclusion of recent material. Since not all profiles had published new content on the selected dates, the total number of videos per profile ranged from four to six (Table 1), in total 51 videos and almost 19 hours of video data.
	Profile
	School level
	# videos
	total time
	shortest
	longest

	Ma1
	Lower Secondary
	6
	36:21
	01:02
	15:28

	Ma2
	Upper Secondary
	6
	24:17
	00:47
	05:54

	Ma3
	Upper Secondary
	4
	57:00
	09:20
	28:04

	Ma4
	Upper Secondary
	4
	1:01:06
	11:01
	21:39

	Ma5
	Upper Secondary
	5
	3:13:14
	18:28
	1:14:37

	Ma6
	Upper Secondary
	6
	4:12:05
	11:16
	1:31:14

	Ma7
	All
	6
	1:34:22
	01:15
	24:46

	Ma8
	Lower Secondary
	4
	43:18
	08:13
	12:32

	Ma9
	Upper Secondary
	6
	5:05:49
	00:29
	2:41:01

	Ma10
	Upper Secondary
	4
	48:52
	04:50
	19:00

	Total
	-
	51
	18:36:24
	-
	-


Table 1. Overview dataset
The videos were retrieved using the most recent version of the downloading utility yt-dlp available at the time of each data collection session. Clips were downloaded in batches and organized via a custom Bash script, with output logs from yt-dlp preserved for documentation. The tool captured each video in the highest available quality, utilizing container formats such as WebM and Matroska. The specific video encoding varied depending on the technical specifics during the original publication of each clip.
Data analysis
To familiarize ourselves with the dataset, we began by jointly viewing a selection of videos from various school subjects. The form of instruction in the videos was denoted: lecture of new content (Swedish: genomgång), rehearsal, solving tasks, edutainment & curiosa, study tips.
Based on the initial observations, a coding manual was developed using the six analytical concepts outlined earlier: Classification, Framing, Epistemic relations, Social relations, Semantic gravity, Semantic density. We decided to code the most prominent feature in each video, a decision that proved especially useful when analysing the dimension of Semantics, where shifts between stronger and weaker semantic gravity and semantic density were frequently observed.The subsequent phase involved an iterative process of individual coding and analysis, followed by collaborative discussions to resolve ambiguities and refinement of the manual.
In the present study, classification refers to the extent to which the content is confined within the boundaries of the school subject mathematics, while framing denotes the degree to which the teacher explicitly structures and guides the learning process. In relation to framing, we reflected on the extent to which the teacher must explicitly instruct or address the viewer for the teaching practice to be coded as strongly framed. We reached a consensus that strong framing is characterized by a high degree of teacher control over the transmission of knowledge. For instance, videos in which teachers demonstrate how to solve mathematical problems were coded as examples of strongly framed pedagogic practices.
A key point of discussion centred on whether students should be considered to have agency within the video-based medium itself, particularly given their ability to choose whether or not to engage with the content. We agreed that videos in which teachers explicitly invite students to make choices or reflect on their own learning should be interpreted as exhibiting stronger social relations (SR+).
In our dataset, semantic density is considered stronger when subject-specific terminology is employed, and weaker when explanations rely on informal, everyday language.
Results
Form of instruction
Most profiles offered different forms of instruction, with lecture being the most prominent one (profile 3, 4, 5, 6, 8, 9, 10). For profile 4 this was the only form of instruction used in the collected videos. Profile 6 differed from the others regarding the lectures, as live lectures were used. The profile used live recordings of actual lessons, meaning that the students of this teacher were present in class (though not visible in the recording). Three profiles focused on national tests in the collected videos (profile 1, 6, 9). Similarly, rehearsal was observable in videos of three profiles (profile 3, 5, 9). Profile 7 only offered edutainment videos. (see Table 2)

	Profile
	

	Ma1
	Study tips
National test

	Ma2
	Solving tasks

	Ma3
	Lecture 
Rehearsal

	Ma4
	Lecture

	Ma5
	Lecture
Rehearsal

	Ma6
	Lecture (live)
National test 

	Ma7
	Edutainment

	Ma8
	Lecture

	Ma9
	Lecture
National test
Rehearsal

	Ma10
	Lecture
Curiosa


Table 2. Form of instruction in the videos of each profile
Educational practice
When coding the videos according to the features describing the educational practice observed in the videos, specific patterns occur (Table 3). 
There is a clear focus on the subject. A strong classification (C+) dominates in 43 of the 51 videos, meaning that the videos comprise subject specific content and thus show a strong connection to the subject mathematics. The eight videos with a weak classification were detected in the two non-teacher profiles (profile 1 and 7). As for framing, most videos were coded as F+, meaning that the teacher explicitly structures and guides the learning process and thus controls the transmission of knowledge. Also here, the non-teacher profiles (profile 1 and 7) stand out, with a weak framing of their instruction. 
For the epistemic relations (ER), most videos show a strong epistemic relation (ER+), which means that the videos showed strong relations to subject specific knowledge, specific principles or procedures within the subject. Weak epistemic relations (ER–), are observed in the videos by Profile 1. For instance, in a video on how to perform well on oral tests, the profile states “Be active, use concepts, give overly clear answers”. This instruction is more of a general advice and not directly connected to the subject mathematics. 
As for social relations, all but one video were coded SR–, meaning that students’ experiences or views regarding the content are not requested in the video (which gives the student limited influence on the learning process). 
Regarding Semantics, the density is high in most videos, profile 1 being an exception, pointing at frequent use of subject specific, specialized language. The semantic gravity differs between videos, with 18 videos contextualizing the content to a high degree and 33 videos only offering generalized content, not tying the content to a context. Notable is that contextualisation is done through visualisations and illustrations, in many cases maintaining a high semantic density (SD+).
	Profile
	C+
	C–
	F+
	F–
	ER+
	ER–
	SR+
	SR–
	SD+
	SD–
	SG+
	SG–

	Ma1
	3
	3
	2
	4
	2
	4
	1
	5
	2
	4
	4
	2

	Ma2
	6
	0
	6
	0
	6
	0
	0
	6
	6
	0
	2
	4

	Ma3
	4
	0
	4
	0
	4
	0
	0
	4
	4
	0
	3
	1

	Ma4
	4
	0
	4
	0
	4
	0
	0
	4
	4
	0
	1
	3

	Ma5
	5
	0
	5
	0
	5
	0
	0
	5
	5
	0
	0
	5

	Ma6
	6
	0
	6
	0
	6
	0
	0
	6
	6
	0
	0
	6

	Ma7
	1
	5
	0
	6
	6
	0
	0
	6
	6
	0
	6
	0

	Ma8
	4
	0
	4
	0
	4
	0
	0
	4
	4
	0
	1
	3

	Ma9
	6
	0
	6
	0
	5
	1
	0
	6
	5
	1
	1
	5

	Ma10
	4
	0
	4
	0
	4
	0
	0
	4
	4
	0
	0
	4

	Total
	43
	8
	41
	10
	46
	5
	1
	50
	46
	5
	18
	33


Table 3. Occurance of the six analytical concepts (Classification, Framing, Epistemic relations, Social relations, Semantic gravity, Semantic density) in the videos of each profile

A closer look at the similarities and differences between the profiles gives us four distinct groups: (I) Profiles 5, 6 and 10 all offer videos with strong Classification, Framing, Epistemic relations, Semantic density and low Social relations and Semantic gravity; (II) Profiles 2, 3, 4 and 8 are very similar to (I) but the Semantic gravity varies over the videos showing both weak and strong Semantic gravity; III) Profile 9, in this profiles videos the Epistemic as well as the Semantic relations varies; (IV) Profile 1 and 7 offer videos that differ in all aspects from the other profiles as pointed out above. 
Discussion
This study set out to investigate the schoolsubject constituted in YouTube videos produced by mathematics teachers. The findings reveal that the educational practices embedded in these videos are shaped by a strong classification (C+) and a strong framing (F+), with a clear emphasis on subject-specific content and teacher-led instruction. These results resonate with previous research, indicating that online tutorials and lectures have become a widespread pedagogical tool (Gil-Quintana et al., 2020; Randahl et al., 2024), particularly in mathematics education.
The dominance of strong classification (C+) across the majority of videos suggests that the subject boundaries are clearly maintained, reinforcing the idea that these videos are tightly aligned with formal mathematics curricula. This aligns with earlier studies (e.g., Kohler & Dietrich, 2021; Xia et al., 2022) that highlight how students use online videos to rehearse content, prepare for assessments, and deepen their understanding, activities that presuppose a structured and bounded subject domain. The strong classification (C+) suggest a clear focus on the subject, that is, the videos are easily identified as a practice in mathematics education. Using LCT (Maton, 2014) we can show that this solid subject focus also exhibits strong epistemic relations (ER+), emphasizing specialized knowledge and procedural competence.
Similarly, the prevalence of strong framing (F+) indicates that teachers retain control over the transmission of knowledge, often through direct instruction and demonstration. This reflects the traditional model of mathematics teaching described by Tengberg et al. (2021), where whole-class instruction and individual seatwork dominate. However, when such instruction is relocated to the digital space, it raises questions about the nature of collective learning. When the flipped classroom was introduced, the videos were only available for the specific teacher’s students (see Bishop & Verleger, 2013; Fulton, 2012; Herreid & Schiller, 2013; Tucker 2012), but this has changed as videos now are accessible for all. The shift from classroom-based interaction to individualized video consumption may reinforce monologic pedagogical practices rather than dialogic pedagogical practices, as suggested by the absence of strong social relations (SR+) in nearly all videos.
The frequent occurance of weak social relations (SR–) implies that students’ personal experiences, interpretations, or agency are rarely acknowledged or valued. This absence of dialogic engagement contrasts with the edutainment model described by Aksakal (2015), where entertainment and personalization are used to enhance motivation and accessibility. Only a few videos, primarily from non-teacher profiles, demonstrated features of SR+, where students’ personal experiences and interpretation of the content is addressed. This lack of student agency suggests that teacher-produced content remains largely focused on transmission rather than interaction.
The semantic analysis further supports this interpretation. Most videos displayed strong semantic density (SD+), using specialized mathematical language, while semantic gravity varied. Videos with strong semantic gravity (SG+) contextualized content through illustrations or real-world examples, yet this was not consistently paired with weaker semantic density. Instead, many videos maintained a specialized and dense language even when contextualized, indicating a pedagogical strategy aimed at reinforcing formal knowledge structures.
Our findings have implications for teachers using YouTube videos as part of their practice. While the strong subject focus (C+) can support students’ rehearsal and preparation, the limited student agency (SR–) suggests that teachers should consider complementing the use of videos with classroom activities acknowledging students as knowers (SR+). Further, connections between abstract mathematics and everyday applications may need to be elaborated on (SG+). In this way, YouTube can serve not only as a tool for transmitting knowledge but also as a catalyst for more interactive and student-centred learning.
Taken together, these findings suggest that the Youtube-based mathematics instruction analysed in this study mirrors traditional classroom practices in its emphasis on the subject and on teacher authority. While the medium allows for broader access and flexible engagement, it does not inherently promote dialogic or student-centred learning. The educational scene is indeed shifting, as Brousseau (1997) predicted, but the didactical contract remains largely intact, reproduced in digital form rather than reimagined.
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