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Abstract: The availability and use of instructional and explanatory videos are becoming increasingly important in educational 

contexts, e.g., due to advancing digitalization and the rising popularity of video platforms. Empirical findings from various subject 

areas and disciplines examine and postulate relevant quality criteria for these videos. To ensure the positive learning effects of the 

chosen videos, a qualitative assessment is required based on findings from media education, educational science, and (scientific) 

subject education. There is a significant research gap in the systematic quality assessment of explanatory videos in chemistry. As 

a result, an assessment instrument for recording and evaluating the quality of explanatory videos specifically for chemistry was 

developed. Based on a systematic literature search and a qualitative expert survey, 28 empirically founded quality criteria from 

media pedagogy, educational science, and science education were collected and validated based on N = 16 videos. The results of 

the expert assessments largely underline the quality and validity of the assessment instrument developed. The experts graded the 

given videos similarly and comparable to the quality assessment instrument, but, on average, they only used nine of the 28 identified 

criteria from the instrument for their video assessment, which speaks in favor of a more differentiated video evaluation by the 

assessment instrument. The instrument also includes the option of setting individual priorities and is widely applicable to different 

video formats (e.g., experimental videos) for the subject area of chemistry. Furthermore, all of the studies provide many indications 

of high user-friendliness, satisfaction, comprehensibility, and ease of use of the assessment instrument. 
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Introduction  

Digitalization has triggered far-reaching changes in many areas of society in recent years. Education is no exception. 

Increasing digitalization offers many opportunities to expand and improve traditional teaching methods, particularly 

in scientific subjects such as chemistry (Jebe et al., 2019; Rummler & Wolf, 2012; Wolf, 2015). One established 

approach in this context is using explanatory and experimental videos. These short, often animated videos explain 

complex chemical concepts and processes in a clear and easy-to-understand way and are becoming increasingly 

popular in the education sector: users are enthusiastic about the simplicity and "low-threshold access to knowledge 

and educational content" (Honkomp-Wilkens et al., 2022, p. 495, translated) as well as the learning opportunities that 

become available through video platforms. 

 

Studies show that platforms such as YouTube are no longer only used for entertainment purposes but have also become 

a kind of "visual encyclopedia" (Wolf, 2015, p. 121, translated) that covers both everyday and highly specialized 

knowledge. These videos are also becoming increasingly important as a "learning resource both for informal learning 

processes and for school or academic learning" (Wolf, 2015, p. 126, translated). Especially since the pandemic-related 

school closures, teachers are also increasingly turning to video-based learning materials in the classroom (Das 

Deutsche Schulportal, 2022). The use and self-production of explanatory videos are gaining importance, facilitated by 

technical progress and digitalization (Rummler & Wolf, 2012). 
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Given the increasing availability and use of explanatory videos in the education sector, it is crucial to assess their 

quality and distinguish between 'good' and 'bad' videos (Meller, 2017). However, this is often done intuitively and less 

according to formal and evaluated criteria. Scientifically validated catalogs of criteria and checklists could help to 

objectively assess the quality of explanatory videos (Findeisen et al., 2019; Meller, 2017). However, specific 

evaluation tools focusing on chemistry education are very rare or unsystematic (e.g., Harmer & Groß, 2021; 2022). 

This raises the question of how the quality of explanatory videos in chemistry can be assessed to make a well-founded 

selection of high-quality explanatory videos for teaching and learning processes. These questions will be examined in 

more detail below. The current state of research on quality criteria and assessment instruments for explanatory videos 

will be analyzed to develop a specific assessment instrument for the field of chemistry. This should ultimately help to 

further optimize chemical teaching and learning processes through high-quality digital content. 

 

Theoretical Background 

It is important to categorize and differentiate between various video formats used in teaching and learning. Depending 

on the educational orientation, complexity, and objective, different terms are often blurred or used synonymously in 

practice. Wolf's typology (2015) can create more clarity and distinguish between professionally and self-produced 

formats. Professional formats like educational films are didactically designed productions that specifically support 

learning processes. In contrast, documentary films depict events or facts but do not pursue a specific educational 

purpose. Self-produced formats are created by so-called "prosumers" (producing consumers) and comprise various 

types of video, including educational videos, instructional videos, explanatory videos, and performance videos. 

 

Explanatory videos are usually created by non-professionals, such as students or teachers (Findeisen et al., 2019; Wolf, 

2015). They are intended to create understanding and stimulate learning processes, but are less structured to support 

learning than instructional videos. Instructional videos, on the other hand, are more didactically prepared to achieve 

specific learning objectives. Performance videos, on the other hand, document simple actions or processes without 

any additional educational claim. This article, therefore, defines explanatory videos as the sum of these video types. 

 

Explanatory videos are used by both learners and teachers in different contexts, independent of time and place. 

Learners receive content to prepare for exams or review and develop their subject knowledge. Some produce their 

videos as part of school or university projects and publish them on platforms like YouTube. Teachers use explanatory 

videos in lessons, for example, as an "eye-catcher" to arouse interest, substitute for lectures, or demonstrate new 

content. Overall, explanatory videos can take many forms depending on the objective and application. Evaluating their 

quality based on specific criteria is essential to ensure effective learning processes (Rüsseler et al., 2017). 

 

It is already known and empirically proven from various perspectives that explanatory videos have a high motivational 

and learning potential, provided they are designed and produced to a high standard (cf. for large classes see Preston et 

al., 2010). On the other hand, however, they do not offer the opportunity for direct interaction, which can make 

comprehension more difficult (Balcke, 2022). Videos are naturally restricted to a limited section of reality, and their 
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production can be time-consuming and problematic regarding copyright (Krammer & Reusser, 2005; Preston et al., 

2010). These aspects should be considered when using and evaluating explanatory videos. Further advantages and 

educational reasons for using explanatory videos are summarized below. 

 

Learning with Explanatory Videos as Information Processing  

The influence of media on learning is often explained by models of information processing that emphasize the 

selection, organization, and integration of information (Dorgerloh & Wolf, 2020). According to Mayer's “Cognitive 

Theory of Multimedia Learning” (Mayer, 2014), working memory has separate visual and auditory information 

capacities. Simultaneously, using both channels (multimedia principle) and considering contiguity principles (spatial 

and temporal proximity of text and image) can make learning more effective. The “Cognitive Load Theory” (Sweller, 

1988) supports this view by emphasizing the limited capacity of the working memory, whose extraneous cognitive 

load should be kept as low as possible through optimal media design. Here, well-designed explanatory videos can 

help: Thanks to their multimedia design, they can support information processing and stimulate learning processes 

(e.g., Preston et al., 2010; Tenberg, 2021). 

 

Learning from a Model 

The theory of observational learning shows that it is often easier to imitate observed actions (e.g., in a video) than to 

follow verbal instructions (Brass et al., 2000). Studies by Hommel and Stränger (1994) differentiate between process-

like and result-oriented movement imitation. Both forms are important for learning with instructional videos, whereby 

success depends on how complex the action is, how good the video quality is, and what prior knowledge the learners 

have (Wolf, 2015).  

 

Learning through Reflection and Analysis 

More recent approaches focus on case-based, research-based reflection and analysis of teaching to promote a deeper 

understanding of teaching-learning processes (Krammer & Reusser, 2005). Here, aspects such as grasping the 

complexity of reality and promoting flexibility in thinking are essential. Repeated viewing and discussion of video 

content can support these learning processes. A deeper understanding can be achieved through critical analysis, 

reflection, or students' production of videos (e.g., Martin & Kelchner, 1998; Rummler & Wolf, 2012). However, 

Bloom's revised taxonomy of learning objectives (Bloom, 1984; Churches, 2008) shows that learning through 

reflection and analysis of videos goes far beyond simple imitation and requires additional educational measures to 

achieve higher learning objectives in terms of taxonomy levels (Rummler & Wolf, 2012). 

Learning through Teaching 

The concept of learning through teaching (Martin & Kelchner, 1998) emphasizes that creating own instructional 

videos deepens the learning process. The preparation, explanation, and review phases are crucial for video creation. 

In the preparation phase, students are assumed to learn more intensively to explain the content later (Renkl, 1997). 
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During the explanation phase, they have to reorganize their knowledge, which stimulates metacognitive processes, 

among other things. The third phase of potential queries can be supported by integrating explanatory videos into 

cooperative learning processes in the classroom. In addition, "learning through teaching" promotes communication in 

the technical language (Rummler & Wolf, 2012) and thus the corresponding communicative skills. However, specific 

media skills and competencies are required to criticize, create, or select videos for chemistry lessons to use them 

sensibly and in a way that promotes learning. Many meta-analyses and studies have endeavored to empirically develop 

quality criteria for scientific explanatory videos for several years. Media pedagogical (cf. Coşkun et al., 2021; 

Findeisen et al., 2019; Guo et al., 2014; Seethaler et al., 2020), educational science (cf. Kulgemeyer, 2018; Müller & 

Oeste-Reiß, 2019) and subject didactics (Beautemps & Bresges, 2021; Liu et al., 2021; Naggar, 2022; Sterzing et al., 

2021) perspectives collected various criteria, which are described in more detail below. The presented research will 

separate these perspectives for better understanding, although a clear separation is usually quite difficult, as all 

approaches overlap and can provide important information on overall quality. This needs to be remembered in practical 

applications. The only exceptions are approaches dealing only with individual quality aspects, such as explanatory 

quality (cf. Kulgemeyer, 2018).  

 

Collections of Criteria from a Media Educational Perspective 

Findeisen et al. (2019) conducted a meta-analysis of 24 studies on the effect of design elements in explanatory videos. 

They identified five key design features: (1) interactive elements such as additional material or adjustment of the video 

speed; (2) the perspective of the camera, which should ideally be from the point of view of the person explaining; (3) 

the age of the person explaining, with older people often being attributed more expertise, (4) the video duration, which 

should ideally be less than six minutes, and (5) an aesthetic design that increases positive emotions and motivation. 

This last point is also stressed by, for example, Guo et al. (2014) or Heidig et al. (2015).  

Guo et al. (2014) investigated how production decisions influence student engagement and provided recommendations 

on video duration, visibility of the explainer, and the emotional setting. Coşkun et al. (2021) provided design 

suggestions for OLPs (Online Learning Platforms) based on interviews and eye-tracking data, highlighting usability, 

feedback opportunities, and video design criteria. Seethaler et al. (2020) developed a checklist for the evaluation of 

science educational videos, including categories such as "content and sequencing" and "cognitive support". 

 

Collections of Criteria from an Educational Science Perspective 

Müller and Oeste-Reiß (2019) developed an evaluation tool for learning materials, including educational design, 

content, costs, media design, social aspects, and usability. They also introduced the "Storytelling" category for 

explanatory videos (including the way of speaking or the introductory question on the topic). Kulgemeyer (2018) 

focused on the quality of explanations in physics videos and identified the seven core ideas: "adaptation", "use of 

illustrative tools", “clarification of relevance”, “structure”, “precession and coherence”, “explanation of concepts”, 

and “embedding into the lesson”.  
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Collections of Criteria from a Scientific and Didactic Perspective 

Beautemps and Bresges (2021) examined the quality of science teaching videos on YouTube and developed a checklist 

with 17 recommendations on video structure, presenter, reliability, and subject area. Marquardt (2016) created an 

assessment grid for mathematics explanatory videos that includes general, subject-didactic-content, subject-didactic-

methodological, media-scientific-technical, and pedagogical criteria. Naggar (2022) collected quality criteria for 

mathematics explanatory videos by interviewing students, teachers, and video producers. Sterzing et al. (2021) 

developed design criteria for physics explanatory videos validated in an expert survey. Liu et al. (2021) created a list 

of criteria specifically for chemistry experiment videos, which includes the organization of the content, the execution 

of the experiment, and the video quality. However, this approach is very specific and provides little guidance on 

weighing the individual evaluation aspects. Generally, all subjects have differences regarding methods and educational 

goals, with chemistry emphasizing scientific inquiry and experimental approaches (e.g., Ahmad et al., 2023; de Jong 

et al., 2013; Jegstad, 2023; Nerdel, 2017; Sommer et al., 2018). As a result, there are different needs for educational 

videos that teach chemistry topics in the best way possible. Very few of the previously identified criteria (e.g., 

Marquardt, 2016; Naggar, 2022; Sterzing et al., 2021) are universal criteria that can be applied to all subjects; rather, 

some subject-specific criteria and considerations for the design of educational videos on chemistry. 

Research Desideratum 

This is where the research work presented in this article starts, addressing the research desideratum for a special 

catalog of criteria for assessing the quality of educational and explanatory videos for chemistry. Chemistry, with its 

subject-specific working methods and content (e.g., Ahmad et al., 2023; de Jong et al., 2013; Jegstad, 2023), brings 

some special features and opportunities, which should also be reflected in chemical explanatory videos. Therefore, 

the assessment instrument presented here aimed to create a comprehensive, multi-perspective collection of criteria 

specifically for teaching chemistry. This should enable a differentiated quality assessment of external and self-

produced explanatory and experimental videos. 

 

Thus, the presented research work aimed to answer the following research questions (RQ): 

RQ 1: Which criteria are relevant for assessing the quality of educational and explanatory videos in chemistry? 

RQ 2: What could a criteria-based assessment instrument look like that fulfills the content-related requirements of 

assessing chemistry education videos? 

RQ 3: To what extent is the assessment instrument developed suitable for assessing the quality of explanatory videos 

in chemistry in a valid, applicable, and simple way? 

Method 

To develop and answer research questions 1 and 2, first, a systematic literature search (cf. Nordhausen & Hirt, 2020) 

with N = 585 hits (from Scopus, Web of Science, Google Scholar, and ERIC databases) was conducted, of which a 

final of N = 21 studies were included in the development of the 28 resulting assessment criteria in six categories. The 
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entire search process is presented in the form of a PRISMA statement (cf. Moher et al., 2011; Page et al., 2021) as a 

"flow diagram" (see Figure 1). 

 

Figure 1 

PRISMA flow diagram (own adaptations based on Moher et al., 2011; Page et al., 2021) 

 

Due to the screening, the final number of suitable publications was relatively low, so a backward search starting from 

the cited literature by the included works was additionally conducted to ensure that all relevant publications in the 

field were included.  

The results of the included studies were then analyzed. The focus was on the quality criteria or design features of 

explanatory videos that were empirically collected and/or sufficiently validated in the respective studies. The 

identified quality criteria were first collected, including description and subcategories, checked for applicability, 

summarized, and divided into six areas (see Figure 2 and the following chapter). This resulted in the following six 

areas: 

1. Science education and content-related quality criteria 

2. Structural quality criteria 

3. Science education and methodological quality criteria 
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4. Science education and pedagogical quality criteria 

5. Media design and technical quality criteria 

6. Personal-related quality criteria 

 

Areas 1, 3, 4, and 5 were taken from the assessment grid for math explanatory videos (see Marquardt, 2016). Areas 2 

and 6 were added from other sources to add or specify structural and personal quality criteria. Figure 2 shows the 

identification, summary, and structure of the quality criteria for the later assessment instrument and their division into 

six criteria areas/categories. 

 

To test whether the systematically created assessment instrument fulfills the self-imposed content-related and 

application-related requirements and to what extent it is understandable and user-friendly, a pilot validation test was 

carried out with N = 2 people with a chemistry teaching background and three videos; as a result of which the 

assessment instrument was again slightly adapted in terms of usability.  

 

The instrument was then validated from a content and usage perspective in a subsequent expert survey with N = 3 

chemistry education experts. As a first step, 16 freely available online explanatory videos of different types and quality 

levels were subjectively selected by an independent expert in chemistry education. These explanatory videos consider 

different didactic approaches and target groups. The experts watched the videos in the second step and independently 

assigned school grades from 1 to 6, with 1 representing excellent performance and 6 indicating poor performance. 

This step was carried out without using a standardized evaluation tool in order to allow an evaluation of the video 

quality based on individual assessments, which were rather unsystematic and without explicit support. In addition to 

assigning grades, the experts were asked to justify their evaluation criteria and rank the videos, contributing to the 

evaluation's transparency and comprehensibility. At the same time, the videos were rated, graded, and ranked by the 

first author of this article using the assessment instrument. The experts' ratings and results were then compared with 

the evaluation results using the assessment instrument. Thirdly, the experts rated the 28 criteria of the assessment 

instrument according to their importance on a scale of 'very important', 'important', to 'not important'. This step was 

used to check the relevance of the criteria. Finally, all results were summarised to assess the evaluation tool's 

comprehensibility, its application to different video formats, and the validity of the criteria.   
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Figure 2 

Flow diagram for identifying, summarizing, and structuring the quality criteria with the number of empirical 

evidences for each assessment criterion on the right. 

 

Results 

Results and Assessment Categories of the Systematic Literature Search 

First, the systematic literature search results on the quality assessment of explanatory videos are summarized (see 

research question 1). The analysis is divided into six main areas of quality criteria (see Figure 2). Empirical grounding 

of these criteria in supporting study results and meta-analyses can be found in the appendix (Table S1). 

Science education and content-related quality criteria comprise 43 empirically determined aspects, which are divided 

into six sub-categories. “Correctness” (cf. Marquardt, 2016; Müller & Oeste-Reiß, 2019; Naggar, 2022) refers, in 

particular, to the technical appropriateness and consistency of the content, while “completeness” (cf. Marquardt, 2016; 

Müller & Oeste-Reiß, 2019; Naggar, 2022) assesses whether all the necessary technical information is available. 

“Precision” (cf. Coşkun et al., 2021; Kulgemeyer, 2018; Marquardt, 2016; Naggar, 2022; Sterzing et al., 2021) refers 

to the avoidance of superfluous details and the clear presentation of information. The “Complexity and scope” criteria 

require the content to be adapted to the target group. At the same time, “Didactic reduction” emphasizes adapting to 
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the learners' prior knowledge and interests. Finally, the “Attractiveness of the content” (Harmer & Groß, 2021; 2022; 

Kulgemeyer, 2018; Müller & Oeste-Reiß, 2019; Naggar, 2022; Sterzing et al., 2021) also includes aspects such as the 

interdisciplinary treatment of topics and age-appropriateness.  

 

Structural quality criteria comprise a total of 31 aspects, which are divided into four sub-categories relating to the 

clear and logical structure of the content (cf. Marquardt, 2016; Müller & Oeste-Reiß, 2019; Seethaler et al., 2020; 

Sterzing et al., 2021). This includes “Comprehensibility and coherence in the structure” (Beautemps & Bresges, 2021; 

Kulgemeyer, 2018; Marquardt, 2016; Müller & Oeste-Reiß, 2019; Naggar, 2022), “Separation of structural elements 

& segmentation & cross-connections” (Marquardt, 2016; Sterzing et al., 2021), “Desing structure/emphasis principle” 

(Marquardt, 2016; Sterzing et al., 2021), and “Clarity of the explanatory structure” (Kulgemeyer, 2018; Müller & 

Oeste-Reiß, 2019; Sterzing et al., 2021). The structure should include an introduction, clear topic naming, and a 

structured outline, while separating structural elements such as definitions and examples is important. Visual and 

structural principles should support the design structure and the clarity of the explanations. 

 

Science education and methodological quality criteria take 52 aspects into account, which can be divided into six sub-

categories. These relate to the use of “Appropriate illustration tools” like models (cf. Coşkun et al., 2021; Kulgemeyer, 

2018; Liu et al., 2021; Müller & Oeste-Reiß, 2019; Naggar, 2022; Seethaler et al., 2020; Sterzing et al., 2021) and the 

“Adequate use (Liu et al., 2021) and implementation of experiments” (Kulgemeyer, 2018; Liu et al., 2021; Sterzing 

et al., 2021). Important further aspects are “Differentiation measures” (e.g., Kulgemeyer, 2018; Marquardt, 2016; 

Naggar, 2022) and the individual “Target group orientation”. “Comprehensible language” (cf. Liu et al., 2021; 

Marquardt, 2016; Naggar, 2022; Seethaler et al., 2020) and an “Action-oriented design” promote active learning by 

the audience (Fiorella et al., 2017; Kulgemeyer, 2018; Liu et al., 2021; Müller & Oeste-Reiß, 2019; Naggar, 2022; 

Sterzing et al., 2021).  

 

Science education and pedagogical criteria comprise 23 aspects, divided into five sub-categories, which relate to the 

communication of “Learning objectives and curriculum” (Marquardt, 2016; Müller & Oeste-Reiß, 2019), the 

“Increasing motivation and attention” (Müller & Oeste-Reiß, 2019), “Emotional sensitivity” (Marquardt, 2016; 

Naggar, 2022) of learners, “Transferability” (Müller & Oeste-Reiß, 2019) and the “Neutrality” (Marquardt, 2016; 

Müller & Oeste-Reiß, 2019) of the content. The videos should formulate clear learning objectives, promote interest 

and attention, and be usable in different learning contexts. In the relevant literature sources, the possibilities mentioned 

include, for example, relevance to the real world (Naggar, 2022), practical relevance (Müller & Oeste-Reiß, 2019), or 

clarification of the relevance for the target group (Seethaler et al., 2020; Sterzing et al., 2021). A balance between 

entertainment and serious discussion also seems advisable (cf. Beautemps & Bresges, 2021; Guo et al., 2014; Heidig 

et al., 2015; Marquardt, 2016; Müller & Oeste-Reiß, 2019; Naggar, 2022; Plass et al., 2014). 

Media design and technological criteria include 38 aspects, divided into five further sub-categories, which are 

“Aesthetics and design” (e.g., Müller & Oeste-Reiß, 2019; Naggar, 2022; Sterzing et al., 2021), “Addressing different 

channels of perception” (Marquardt, 2016; Naggar, 2022; Sterzing et al., 2021), “Sound and picture quality” (Coşkun 
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et al., 2021; Marquardt, 2016; Naggar, 2022), “Video duration” (Beautemps & Bresges, 2021; Coşkun et al., 2021; 

Müller & Oeste-Reiß, 2019; Naggar, 2022), and “Usability” (Müller & Oeste-Reiß, 2019; Naggar, 2022). The design 

should be aesthetic and straightforward (cf. Coşkun et al., 2021; Müller & Oeste-Reiß, 2019; Sterzing et al., 2021), 

appeal to different channels of perception (cf. Marquardt, 2016; Naggar, 2022; Sterzing et al., 2021), and have good 

sound and picture quality. The video duration should be as short as possible (see discussion), and its usability should 

be user-friendly. 

 

Person-related criteria comprise ten aspects, which are divided into two sub-categories: the “Actor/actress” or the 

explainer (Beautemps & Bresges, 2021; Coşkun et al., 2021; Müller & Oeste-Reiß, 2019; Naggar, 2022) and the 

“Visibility of the explaining person” (e.g., Chen & Wu, 2015; Guo et al., 2014). The presence of the explainer should 

support learning and not distract from the content. Chen and Wu (2015) show that visible explainers motivate higher 

learning engagement and that certain production styles, such as "lecture capture", are more suitable than others. 

 

Presentation of the Assessment Instrument 

In summary, this results in 28 identified criteria, representing the criteria of the developed assessment instrument (see 

Figure 3). This formed a comprehensive basis for evaluating the quality of explanatory videos, which can be assessed 

methodically and in terms of content in the various areas, and thus provides an answer to research question 1. To 

ensure the individual use of the assessment instrument, an additional blank line was added (criterion 29), in which the 

user can add their own criterion and include it in the assessment.  

 

The criteria were formulated as statements to accurately describe the requirements. A more detailed explanation and 

description of each criterion, including a localization in the literature and underlying research works, can be found in 

the appendix (Table S1). 

 

To achieve the self-imposed content and application-related requirements (research question 2), among other things, 

a rating scale (0 to 4) is used to characterize a video and rate the extent of the individual categories. For the assessment 

instrument, the qualitative characteristics of each quality criterion can be precisely assessed. This allows the overall 

assessment to be transparent, comprehensible, and objective. A weighting factor (0 to 2) was assigned to each criterion 

to consider the individual significance of individual aspects regarding the overall assessment (cf. Korossy, 2022). 

Therefore, each assessment instrument user can individually adjust the instrument to the type of video (for example, 

explanatory or experimental video). The resulting individual rating of the criteria represents an added value of the 

tool, making it versatile and adaptable to different requirements and contexts.  
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Figure 3 

Assessment instrument to evaluate the quality of explanatory videos in chemistry 

 

 

 

For the overall evaluation of an explanatory video, the score achieved for each criterion is calculated first. To do this, 

the characteristic value (0 to 4) is multiplied by the respective weighting factor: 

Score achieved per criterion = weighting factor x characteristic value 
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The maximum achievable score for a criterion is then calculated by multiplying the weighting factor by the best 

possible characteristic value (4). 

Maximum achievable score per criterion = weighting factor x 4 

The sum of the achievable scores is then compared with the maximum achievable score and expressed as a percentage. 

Total scores achieved per criterion / total maximum achievable scores per criterion x 100%  

= total score in % 

The final assessment instrument is available as an Excel spreadsheet in the digital appendix for the automated 

calculation of the overall score and a final grade (evaluation key in Figure 3). 

 

Results of the Expert Survey 

The expert survey for the assessment instrument's evaluation focuses on the instrument's validity, comprehensibility, 

and applicability. The results show both similarities and differences in the assessments of experts and the assessment 

instrument, providing insights into the assessment criteria and their relevance as well as the comprehensibility and 

applicability of the assessment. 

 

Comparison of Video Ranking 

The comparison of the experts' ratings and the assessment instrument provides a detailed overview of the individual 

assessments of the evaluation criteria and the overall ranking of the videos. Table 1 illustrates the video rankings, 

starting with the top-rated videos (highest ranks, meaning best assessment result and lowest number). The videos were 

color-coded for clarity. This illustration shows similarities, as well as some differences in the ratings. 

 

Table 1 

Comparison of the video rankings: each video is shown in an individual color 
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One significant result is the consistent rating of video V6 as the worst video by all raters and the instrument. Further 

similarities can be seen for videos V4, V10, and V2, which were consistently rated better than other videos, such as 

V8, V3, and V13. Video V4 stands out as it was rated as the fourth-best video by three of the four raters, which shows 

a certain consistency in the ratings. Table 2 indicates that the ratings vary from grade 1 to grade 6, with the assessment 

rating tending to result in better grades than the expert ratings. Overall, the similarities between chemistry education 

experts’ rankings and the results from the developed assessment instrument (see Tables 1 and 2) prove the good 

content validity of the instrument, as very experienced and competent educational researchers achieve similar results 

to the assessment instrument. 

 

Table 2 

Comparison of the video rankings  

 

 

When evaluating the N = 16 videos, it becomes quantitatively clear that the assessment evaluation (Ø 2.1) tends to 

result in better grades than the three individual expert evaluations (Ø 2.9/2.5/3.3). Accordingly, the overall average of 

the assessment evaluation is 0.77 grade points below the average of the expert evaluations. These differences indicate 

that the assessment evaluation is slightly more generous in its grading overall than the expert evaluations.  

 

Criteria Comparison 

The assignment of the experts' free-text explanations for comparison with the assessment criteria of the assessment 

instrument was based on their respective descriptions (see appendix, Table S1). Specific formulations by the experts 

were clustered into superordinate terms and assigned to the 28 criteria identified in the literature research (if possible). 
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A total of 23 out of 28 quality criteria were mentioned in the experts' assessments. A complete overview of the criteria 

mentioned, their assignment to the assessment instrument, and the importance attributed to the criterion by all three 

experts can be found in the appendix (Table S2). The most frequently mentioned criteria were "Sound and picture 

quality" (58 mentions), "Adequate implementation of experiments" (57 mentions), "Comprehensibility and coherence 

in the structure" (46 mentions), "Aesthetics and design" (40 mentions) and "Correctness" (26 mentions). Criteria such 

as "Completeness" (14 mentions) and "Attractiveness of the content" (8 mentions) were mentioned less frequently 

(see Table 3). Some criteria, such as "Learning objectives and curriculum", " Emotional sensitivity & demanding a 

serious attitude", and "Transferability to different learning environments" were not mentioned in the experts' 

assessments, which may indicate that these criteria are less relevant. 

 

Table 3 

Ranking of the criteria according to the frequency with which the experts in the video assessment mentioned them  
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Relevance Assessment of Criteria by the Experts 

The additional relevance assessment of the previously unknown 28 criteria of the instrument by the three experts 

shows that only the criteria "Actor/actress", "Visibility of the explaining person", and "Use of differentiation 

measures" were rated as "not important". In contrast, most criteria were described as "very important" (see Table 3 

and appendix Table S2). In addition, a discrepancy can be seen between the attributed importance and the actual 

consideration in the respondents' written evaluations. For example, all experts rated "Usability " as "very important" 

but it was never mentioned in the assessments. In contrast, criteria such as "Completeness", which the experts only 

rated as "important" (middle of the scale), were mentioned more frequently in the evaluation of the videos. This 

indicates that specific criteria may not have been sufficiently considered in their evaluation or that the experts were 

not sufficiently aware of the criteria - or could not have been aware of them due to their number, complexity, and 

variety. 

 

Comprehensibility of the Evaluation with the Instrument 

The comprehensibility of the evaluation using the assessment instrument compared to the expert evaluations was 

examined quantitatively and qualitatively (see research question 2). The quantitative analysis shows that the three 

experts use an average of between three and 15 assessment aspects per video, with the average number of considered 

aspects being nine. This contrasts with the evaluation using the assessment instrument, which consistently covers all 

28 criteria. This difference indicates that the assessment instrument enables a more detailed and consistent evaluation. 

Qualitatively, the analysis of the expert evaluations shows that often, no clear focus or reasons for the grading were 

given. This indicates that the assessment instrument evaluations are possibly more comprehensible, as they are based 

on a clearly defined and extensive catalog of criteria. The consistent application of the 28 criteria in the quality 

assessment and their explanatory descriptions contribute to the transparency and comprehensibility of the evaluation.  

 

Applicability of the Assessment Instrument 

The investigation of the applicability of the assessment instrument for different video formats and levels of 

professionalism (see video selection) shows that the instrument can be used consistently for different video types. On 

average, videos with experiments are rated around 1.1 (expert assessment) or 1.2 grade points (assessment instrument) 

better than videos without experiments. Furthermore, the results show no significant differences in quality between 

YouTube videos and videos from more reputable educational sources (e.g., university homepages). The ratings are 

close to each other (differences of 0.4 grade points for expert ratings and 0.2 grade points for assessment ratings). 

These similarities confirm the instrument's validity and underline the legitimacy of the instrument for evaluating 

different video formats (in particular, experimental videos) from different subject areas and levels of professionalism. 
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Discussion 

In summary, a new assessment instrument was developed, largely legitimized by the systematic literature search (or 

the empirical data obtained) and expert evaluations. It enables a valid, detailed, and consistent evaluation in 

comparison, taking various aspects from different disciplines into account. Besides, it allows students and educators 

to put an individual focus. The results show that the instrument is suitable for different video formats and videos of 

varying levels of professionalism. Moreover, the consistent and comprehensible results provide a reliable basis for the 

quality assessment of explanatory videos. Overall, this research confirms the assessment instrument's validity and 

applicability as an effective tool for evaluating explanatory videos in chemistry and chemistry education. 

 

Systematic Literature Search 

The strictly systematic literature search made it possible to identify relevant empirical research contributions on the 

quality of explanatory videos, from which well-founded assessment criteria could then be obtained. Despite specific 

measures, it is possible that not all relevant literature could be identified (e.g., grey literature). Finally, it can be stated 

that N = 197 quality criteria relevant to the assessment of educational video quality were summarized to N = 28 quality 

criteria. Various findings related to teaching and learning processes, as well as, for example, safety aspects during 

experimentation (Liu et al., 2021) or the attractiveness of experiments, were considered to ensure the broadest possible 

assessment. The analysis showed that some criteria established in other subject areas appear transferable to chemistry 

videos, but have not been sufficiently scientifically tested, which could therefore be critically discussed. In some cases, 

different sources made contradictory claims about the quality of specific criteria, which also had to be considered 

(e.g., "Video duration"). For this reason, formulations/explanations were chosen for the categories (see Table S1) that 

allow the assessing person to take their personal feelings and priorities into account (e.g., "The video duration is 

appropriate (recommendation 3-15 min)"). Furthermore, the evaluation of the "specification of sources" (Beautemps 

& Bresges, 2021) showed that although many consider this criterion necessary, a significant minority rated it as less 

relevant. In addition, individual quality criteria such as "Transferability to different learning environments" and 

"Target group orientation and comprehensibility of the language" can be critically discussed. While Müller and Oeste-

Reiß (2019) call for the flexibility of the didactic design for different learning environments, other studies 

(Kulgemeyer, 2018; Naggar, 2022) emphasize the need to adapt content to specific target groups. Both approaches 

were integrated into the evaluation criteria for different usage contexts. Generally, some criteria might be impossible 

to rate since there might be no information in some cases (e.g., “Usability”), or they might not appear in a video (e.g., 

“Adequate implementation of experiments”). Here, the weighting factor could simply be set to zero. Naturally, some 

criteria are better and more investigated than others, which is not reflected in the final assessment instrument. 

 

Quality Assessment of the Assessment Instrument 

The literature review resulted in a consolidated list of 28 quality criteria divided into six areas. The criteria cover 

various quality aspects, including subject educational, structural, methodological, pedagogical, media science, 

technical, and personal dimensions (cf. Mayer & Chandler, 2001; Kulgemeyer, 2018), making it unique in comparison 

to previous approaches (e.g., Seethaler et al., 2010). Moreover, the instrument particularly takes the field of chemistry 
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education into account, which was very rarely done before. Nearly all criteria are comprehensively empirically proven, 

based on established and proven collections of quality criteria for explanatory videos from different subject areas and 

formats. Combining several previous studies made it possible to close gaps (e.g., due to missing criteria), meaning 

that the assessment instrument can be considered complete and comprehensive overall. Another reason why the 

collected quality criteria are justified is shown by the comparison with further and more general educational findings 

and theories on learning with multimedia, such as Mayer's design principles (cf. Mayer, 2014).  

 

However, it should be noted that the compiled list also contains criteria that have been examined, justified, and 

differentiated to varying degrees in the literature. Nevertheless, these should be adequately supported by the existing 

quantity and quality of empirical evidence on the assessment criteria for explanatory videos in chemistry. The final 

quality criteria selection aimed to find a compromise between a possible lack of differentiation and practical 

applicability. The results of the study indicated that this compromise has been successful. Still, individual users might 

find the criteria list too little or too much differentiated and could criticize the number of categories.  

In evaluating the N = 16 videos, the results in terms of the order from the best to the worst video rating showed many 

similarities between experts and the instrument’s results (see Tables 1 and 2).  

 

Overall, the grades achieved with the assessment instrument are better than the grades given by the experts, which 

may be due to the different focus of the assessment. While the experts seem to rely on individual and maybe more 

unsystematic applied or subjective criteria, the developed assessment instrument offers the possibility to evaluate 

videos in a differentiated, systematic way and based on a wider range of criteria. This could also mean that non-guided 

assessments focus on the negative aspects and forget to consider the positive ones.  

 

The research shows that the instrument is suitable for both videos with and without experiments, as the differences in 

grades between the two formats are minor. Compared to YouTube videos, a greater difference in the expert rating was 

found when assessing videos from well-known educational sources. This indicates a possible unconscious influence 

during the expert validation study (as the experts did not know the video sources). 

 

Expert Validation 

The different video formats also represent a point of criticism of the methodology, as the experts also noted difficulties 

in evaluating and ranking the videos. This was because the videos were only comparable to a limited extent due to 

different video formats (see Wolf, 2015), different subject areas, and the associated learning objectives. A more 

systematic selection of videos with the same topics and formats would have been necessary to test the instrument's 

validity more precisely. An even higher number of assessed videos would have been beneficial as well. Additionally, 

the quite low number of experts (only from Germany) poses a limitation for the presented study and its results in terms 

of generalizability. 

The expert survey results show that the tool enables a very differentiated assessment of various aspects of quality: on 

average, experts use around nine criteria to justify their video assessment, three times fewer than the number of criteria 
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contained in the assessment instrument. This could indicate that the assessment instrument includes more categories 

than are required for a comprehensive quality assessment. However, the systematic approach to the development of 

the instrument and the empirical confirmation of all the criteria included argue against this. It is, therefore, more likely 

that the experts did not consider all relevant criteria in their non-directed assessment. One further methodological 

point of discussion in the expert evaluation was the deliberate decision to compare videos of different formats and 

topics. This can be seen as a legitimate criticism, as comparing videos with similar themes and formats would 

potentially provide more accurate results. This aligns with the recommendations of Liu et al. (2021) on the need for a 

systematic assessment of instructional videos to obtain valid results. However, the assessment instrument was 

developed to be universally applicable, and it is also simulated by the assessment of videos created by learners. This 

practice reflects the actual teaching context, as suggested by Riedl (2008), who emphasizes the relevance of realistic 

assessment scenarios for educational research. 

 

Overall, however, the piloting and expert survey results confirmed the empirical basis of the selected criteria (research 

question 1) and their suitability for the developed assessment instrument (e.g., through the additional relevance 

assessments or comparable evaluation patterns/results). The instrument fulfills both content-related and application-

related requirements (research question 2) and was identified as a valid, universally applicable method for a wide-

ranging assessment of the quality of chemistry videos (research question 3). 

 

Differences in the Ratings of Chemistry Explanatory Videos 

The minor deviations between the assessments of experts and the assessment instrument could be due to individual 

assessment styles, personal priorities, or different diagnostic skills, as Wolf (2015) noted. The average score difference 

between various video formats (videos with and without experiments) is relatively small, according to both the experts 

and the assessment instrument, which shows a certain versatility of the tool. This responds to the statements by Wolf 

(2015), who emphasizes the difficulty of comparing different video types. To reduce these influencing factors, 

concrete role attributions for the experts could be helpful, for example, by simulating the assessment of videos in a 

teaching context. In summary, the results confirm that the assessment instrument can be applied to different subject 

areas, video formats, and levels of professionalism.  

 

Possible Uses of the Assessment Instrument 

To promote effective teaching and learning processes, an assessment instrument must be possible and easy to use, and 

suitable explanatory videos must be selected, whether for individual learning, usage in class, or as a basis for reflection 

on self-produced video formats. The presented novel tool comprehensively differentiates and records the quality of 

explanatory videos on chemistry, enabling a comparable evaluation of these videos. It can contribute to promoting 

various media skills among teachers and students: it addresses multimedia design by producing high-quality videos 

and the critical selection and reflection of chemical explanatory videos. In addition, the tool can strengthen the 

diagnostic skills of active or future teachers by enabling them to deal with relevant quality criteria during their studies 

and promoting topic-related awareness. Teachers can also benefit from this tool when assessing performance (e.g., if 
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students create videos). However, the assessment instrument does not replace individual quality considerations, which 

should be made independently by users, creators, or evaluators. This applies in particular to the individual setting of 

priorities. Therefore, the previously presented possibility of personal weighting of the assessment criteria/categories 

can be seen as a particular and innovative advantage compared to previous approaches, as users can adapt the tool to 

the situation and target group. Based on the expert assessments of the relevance of the 28 categories (see Tables 3 and 

S2), a suggested weighting for explanatory videos on chemistry could be created (see Figure 4).  

 

Figure 4 

Proposed weighting of the assessment criteria of the assessment instrument based on the expert assessments 
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General Limitations 

Even after using the systematic assessment instrument, a certain degree of subjective interpretation always remains. 

In authentic classroom practice and lesson planning, the assessment instrument might take a lot of time or effort, or, 

if used by learners, require a certain amount of familiarisation. The study did not investigate the daily implementation 

for in-service teachers or the possible long-term effects of using the instrument, such as potential improvements in 

diagnostic competencies over time. In addition to the expert study, other validation methods, such as feedback from 

learners or direct measurements of learning outcomes after video use, have not been investigated. It is possible that 

not all criteria are equally relevant for different age groups or educational levels, as this study focused mainly on 

secondary education. Finally, this research and development of the instrument did not consider the rapid technological 

changes, such as AI-generated or interactive videos, which might have an influence on video creation and evaluation 

in the near future. 

 

Theoretical Added Value 

Beyond its practical utility, this study also provides a theoretical contribution by systematically integrating concepts 

from chemistry education research, multimedia learning theories, and instructional video assessment into a unified 

evaluation framework. While most previous approaches simply focused on one single analytical perspective on 

explanatory videos, the developed instrument aggregates, compares, and operationalizes different quality criteria 

specifically adapted to the context of chemistry, which was not exhaustively done before. Therefore, this research and 

the presented instrument combine multiple theoretical perspectives by bridging empirical findings from different 

research fields, e.g., formative assessment, learning with digital media, contextualization, or constructivism. For 

example, the possibility of an individual weighting of criteria acknowledges the importance of the context while 

learning. A theory-based assessment instrument for specific chemistry-educational media that synthesizes findings 

across these domains had previously been lacking. In addition, the presented instrument transfers abstract learning 

principles into practically applicable categories for easy video assessment.  

Outlook 

The presented tool has been used successfully and with positive feedback by students to create their chemistry 

explanatory videos. A guide for creating explanatory videos based on this instrument was created in a subsequent 

project. This is intended, for example, to instruct pre-service teachers of chemistry to create explanatory videos 

independently using the guide and then check the quality using the assessment instrument.  

 

Further research could focus on criterion validity by further investigating the consistency of the experts' formulations 

with the assessment criteria and the systematic procedure for identifying empirically proven quality criteria. It would 

also be beneficial to intensively explore the links to the cognitive theory of multimedia learning (cf. Mayer & 

Chandler, 2001) and its correspondence with the assessment criteria. Additional research is required to ensure the 

comprehensibility and usability of the assessment instrument in comparison to traditional methods. The results show 

increased comprehensibility due to the more detailed criteria and characteristic information. However, the perspective 
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of the video creators should also be considered in future studies to verify the comprehensibility from their point of 

view and to continuously develop the instrument further based on further evaluation studies. The authors also 

recommend further studies to verify the supposed positive effects on the diagnostic competence of users. Furthermore, 

investigations into how far the tool can support performance assessments would be of interest.  

Conclusion  

The developed assessment instrument represents a significant advance in evaluating chemistry explanatory videos. It 

offers a usable, differentiated, and empirically validated criteria list that is helpful in creating videos and selecting 

explanatory videos for chemistry lessons. The final 28 assessment criteria from different fields, based on a systematic 

literature search and an expert validation study, make the instrument universally applicable and allow a 

comprehensible assessment of the quality of instructional and explanatory videos. 
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Appendix

• Description of the assessment criteria, including empirical evidence (Table S1) 

• Complete overview of the expert statements and criteria in the video evaluations and comparison with the 

criteria of the assessment instrument (Table S2)  

• Assessment instrument as an Excel spreadsheet with automated calculation of the overall score 

 

Table S1 

Description of the assessment criteria, including empirical evidence 

Quality criteria Description/Explanation Empirical evidence 

Science education and content-related quality criteria 

1 Correctness The subject content is presented correctly. 

Statements are explained comprehensively. 

Scientific sources are used and cited. 

 

(Beautemps & 

Bresges, 2021; 

Naggar, 2022) 

2 Completeness The content is complete (including experiences 

and various solutions or alternative notations). 

 

 

(Marquardt, 2016; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022; 

Sterzing, Szabone 

Varnai, & Reinhold, 

2021) 

3 Precision The content is precise, i.e. the focus is on the core 

contents and unnecessary excursions, or additional 

information are avoided. There are exact statistical 

values and numbers. 

 

(Marquardt, 2016; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022; 

Sterzing et al., 2021) 

4 Complexity and scope The complexity and the scope of the content are 

appropriate.  

(Müller & Oeste-

Reiß, 2019; Naggar, 

2022) 

5 Didactic reduction and 

target group orientation 

The content is adapted to preknowledge, 

misconceptions and interest of the learners. The 

degree of mathematics is taken into account. 

 

(Kulgemeyer, 2018; 

Marquardt, 2016; 

Naggar, 2022; 

Sterzing et al., 2021) 

6 Attractiveness of the 

content 

The content of the video appears to be attractive 

for the viewer, as it … 

a) … is current 

b) … is informative 

c) … is relevant for the target group (e.g., 

everyday knowledge, knowledge for a 

test) 

d) … is explaining a new concept 

e) … is embeded into a greater context 

(Harmer & Groß, 

2021; 2022; 

Kulgemeyer, 2018; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022; 

Sterzing et al., 2021) 
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f) … is interdisciplinary, i.e., it shows 

understanding of application and transfer 

possibilities to other disciplines 

g) … shows a relation to everyday life or 

professional practice (concrete 

application of the contents) 

 

Structural quality criteria 

7 Comprehensibility and 

coherence in the structure 

The structure of the presented content in the video 

is comprehensible and understandable. The 

explanation video ... 

1. ... starts with an introduction to the topic 

(e.g., stating the question) 

2. ... then mentions the concrete topic of the 

video. 

3. ... offers a differentiated table of contents 

to an adequate extent. 

4. ... explains the content in a structured way 

(e.g., with increasing difficulty or a slight 

arc of suspense) 

5. ... closes with a summary of the most 

important results/contents. 

 

(Beautemps & 

Bresges, 2021; 

Kulgemeyer, 2018; 

Marquardt, 2016; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022) 

8 Separation of structural 

elements & segmentation 

& cross-connections 

There is a clear differentiation between 

definitions, statements, proofs, examples, tasks 

and other structural elements. 

If the content is complex, it is divided into various 

parts.  

There are explicit hints towards cross connections. 

 

(Marquardt, 2016; 

Sterzing et al., 2021) 

9 Design structure/ 

emphasis principle 

The structure is supported by several design 

elements. Important information is highlighted so 

that the organization of the learning content gets 

clear. 

 

(Marquardt, 2016; 

Sterzing et al., 2021) 

10 Clarity of the explanatory 

structure 

The structure of the explanations is logical and 

consistent. Thoughts are structured as linearly and 

transparently as possible. 

If specialist knowledge is the learning goal, a rule-

example structure is preferred; for routines, an 

example-rule-explanation structure is preferred. 

 

(Kulgemeyer, 2018; 

Müller & Oeste-Reiß, 

2019; Sterzing et al., 

2021) 

 

Science education and methodological quality criteria 

11 Appropriate use of 

illustration tools 

Examples, analogies and models are appropriately 

introduced and used in the video. 

(Kulgemeyer, 2018; 

Sterzing et al., 2021) 

12 Adequate use of 

experiments 

The experiment … 

a) … supports the communication of the 

content. 

b) … supports a research-based approach. 

c) … is novel and interesting. 

(Liu et al., 2021) 

13 Adequate implementation 

of experiments 

a) The methods and steps of the experiment 

are clear and comprehensible.  

b) Instruments and chemicals are neatly on 

the experiment table.  

c) The experimental environment is quiet.  

(Kulgemeyer, 2018; 

Liu et al., 2021; 

Sterzing et al., 2021) 
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d) The experimental device is used correctly. 

e) The amount of chemicals used is 

appropriate and there is no waste. 

f) Necessary safety aspects were taken into 

account. 

14 Use of differentiation 

measures 

The video meets the demands of (internal) 

differentiation. 

This was implemented using:  

a) Notes, additional material, in-depth 

material, additional offers 

b) Exercises, subsequent learning tasks, 

tests, quiz questions 

c) References to further media and literature 

d) Alternative and differently complex 

solutions 

e) Consideration of different learning styles 

f) Playback control and/or pausing option 

(Delen, Liew, & 

Willson, 2014; 

Hasler, Kersten, & 

Sweller, 2007; 

Kulgemeyer, 2018; 

Marquardt, 2016; 

Mayer & Chandler, 

2001; Naggar, 2022; 

Schwan & Riempp, 

2004; Spanjers, Van 

Gog, Wouters, & Van 

Merriënboer, 2012; 

Zahn, Barquero, & 

Schwan, 2004; 

Zhang, Zhou, Briggs, 

& Nunamaker Jr, 

2006) 

15 Target group orientation 

and comprehensibility of 

the language 

An addressee-oriented and understandable 

language is used. This is shown in: 

a) A simple language style with clear 

sentence structure 

b) Avoiding redundant words 

c) Brevity and conciseness 

d) Choice of words appropriate to the target 

group 

e) Specialist language tailored to the target 

group 

(Coşkun, 

Büyükkeçeci, & 

Töre-Yargın, 2021; 

Kulgemeyer, 2018; 

Marquardt, 2016; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022; 

Sterzing et al., 2021) 

16 Action and activity 

orientation 

This includes:  

a) Operational principle, i.e. the learning 

objects are developed in an action-

oriented manner by building a system of 

operations 

b) Promoting active learning 

c) Activity orientation stimulates reaction or 

arouses curiosity by presenting situations 

and problems. 

d) Invitational character through a direct and 

personal address 

→ Scientific skills and problem-solving skills are 

promoted 

 

(Fiorella, van Gog, 

Hoogerheide, & 

Mayer, 2017; 

Marquardt, 2016; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022; 

Sterzing et al., 2021) 

Science education and pedagogical quality criteria 

17 Learning objectives and 

curriculum 

Sufficient reference is made to the skills and 

knowledge the learners should strive for. Learning 

objectives are formulated and reasons are given as 

to why it is necessary and useful to learn certain 

facts (legitimization of learning objectives). The 

selected content supports these learning objectives 

or the curriculum. 

 

(Marquardt, 2016; 

Müller & Oeste-Reiß, 

2019)  
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18 Increasing motivation and 

attention 

The teaching/explanatory video arouses interest 

and promotes the target group's attention and 

motivation.  

(Müller & Oeste-

Reiß, 2019) 

19 Emotional sensitivity & 

demanding a serious 

attitude  

The explanatory video triggers emotional feelings 

(funny, exciting, shocking...) and still demands 

serious engagement with the content. 

 

(Marquardt, 2016; 

Naggar, 2022) 

20 Transferability to different 

learning environments 

The video can be used in various learning 

environments. This enables independent learning. 

 

(Müller & Oeste-

Reiß, 2019) 

21 Neutrality The content is neutral regarding gender, religion, 

nationality, etc. The video does not contain any 

discrimination, degradation, prejudice or one-

sided role models. 

Also: Taking into account possible color vision 

deficiency: The colors red and green are not used 

to differentiate. 

(Marquardt, 2016; 

Müller & Oeste-Reiß, 

2019) 

Media design and technical quality criteria 

22 Aesthetics and design The design and layout appear aesthetic, creative 

and appealing. The design is logical and 

consistent. Recurring symbols, elements or 

structures are used. 

(Heidig, Müller, & 

Reichelt, 2015; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022; 

Plass, Heidig, 

Hayward, Homer, & 

Um, 2014; Sterzing 

et al., 2021) 

23 Addressing different 

channels of perception  

There are changes in presentation when conveying 

learning content. 

(Marquardt, 2016; 

Naggar, 2022; 

Sterzing et al., 2021) 

24 Sound and picture quality The explanatory video has appropriate sound and 

image quality.  

This also includes: 

a) Clarity of writing and drawings 

b) Appropriate speed of animations 

(Coşkun et al., 2021; 

Marquardt, 2016; 

Naggar, 2022) 

25 Video duration The duration of the video is appropriate.  

(Recommendation: 3-10 minutes) 

 

(Beautemps & 

Bresges, 2021; 

Coşkun et al., 2021; 

Guo, Kim, & Rubin, 

2014; Müller & 

Oeste-Reiß, 2019; 

Naggar, 2022) 

26 Useability The video is characterized by the following 

attributes:  

• User-friendliness 

• Control option/navigation option  

• Longevity 

• Accessibility/availability 

• Reasonable costs 

• Freedom of Advertisements 

(Müller & Oeste-

Reiß, 2019) 

 

 

(Naggar, 2022) 

Personal-related quality criteria 

27 Actor/actress 1. The actor creates trust through a short 

introduction at the beginning, if necessary 

with an academic degree/title. 

Justification why the actor is an expert. 

(Beautemps & 

Bresges, 2021; 

Coşkun et al., 2021; 

Müller & Oeste-Reiß, 

2019; Naggar, 2022) 
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2. The actor uses an appropriate expression 

and tone of voice. This supports attentive 

listening.  

3. The personality of the actor is appealing 

(authentic, committed, fun, likeable, 

humorous, friendly, happy, open 

charisma). 

28 Visibility of the 

explaining person 

The visibility of the person explaining is 

appropriate for the video. The face, demeanor and 

external appearance of the person explaining the 

video does not distract from the content. 

 

(Chen & Wu, 2015; 

Guo et al., 2014; 

Kizilcec, Bailenson, 

& Gomez, 2015; 

Ouwehand, van Gog, 

& Paas, 2015; Van 

Gog, Verveer, & 

Verveer, 2014) 

 

 
Table S2 

Complete overview of the expert statements and criteria in the video evaluations and comparison with the criteria of 

the assessment instrument  

Nr. Main Categories Mentions Exp. 1 Exp. 2 Exp. 3 Assess-

ment 

Mentions 

per criterion 

1 Correctness “Technical correctness“ 7 14 4   25 

2 Completeness “Technical terms are 

included” 1       

14 

“Lack of relevant technical 

content, reaction equations or 

sub-steps” 5 2 2   

„Explanations are missing“     1   

“Technical content is not 

conveyed either” 1       

“Shortened very strongly” 1       

“Not all molecule names and 

substance groups are 

introduced.” 1       

3 Precision “Technical language is 

imprecise” 1       

4 

“Concise”     2   

“Strong simplification“ 1       

4 Complexity and 

scope 

“Too much information” 1       5 

“Unnecessary additional 

information“     3   

“Difficult to focus” 1       

5 Didactic reduction 

and target group 

orientation 

“Different symbols on 

different levels” 1       

7 

“Too much knowledge is 

assumed” 2   2   

“Reduced by too much” 1       
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“Symbols with different 

levels of abstraction” 1       

6 Attractiveness of 

the content 

“Everyday phenomenon“ 

1 4 3   

8 

7 Comprehensibility 

and coherence in 

the structure 

“Builds up ... well” 1 1     46 

“Introduction / instructions at 

the beginning”     9   

“Objective“   3     

“Structure is described“     1   

“Didactically building on one 

another”     1   

“Topic is mentioned at the 

beginning”   7 2   

“Understandable” 2       

“Presentation of the most 

important terms”     1   

“It is absolutely not clear to 

me what this is about.” 
1       

“Clarity and formulation of 

the objective” 3       

“Very difficult to follow” 1       

“Lacks any kind of structure” 1       

“Summary at the end” 1 2 9   

8 Separation of 

structural elements 

& segmentation & 

cross-connections 

“Phasing of the process” 1       10 

“Well structured”     1   

“Zoomed in on key points so 

that it is always clear which 

part of the process is 

involved” 1 1     

“Introduction missing” 1       

“Back connections (precise 

and comprehensible)” 3       

“Connections” 2       

9 Design structure / 

emphasis principle 

“Central elements ... 

highlighted (highlighting 

principle)” 5       

5 

10 Clarity of the 

explanatory 

structure 

“Not explained why …” 2 2 2   15 

“Cognitive load theory 

considered“     1   

“Explained in a 

comprehensible way”   5     

“Explanations“ 1 2     

11 Appropriate use of 

illustration tools 

“Reference to everyday life” 1       20 

“Nice, but cognitive load too 

high”     2   

“Appropriate use“   1     

“Few illustrations”   1     

“Labels missing”     1   
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„Use of models“ 2 2 1   

“Very messy and not up to 

the standard” 1       

“Everyday relevance” 2 1 1   

“Analogues are used” 3   1   

12 Adequate use of 

experiments 

“Why is the experiment even 

being carried out?” 1       

5 

“Selection of chemicals“ 1 1 2   

13 Adequate 

implementation of 

experiments 

“Procedure / conduct of the 

experiment” 3 5 3   

57 

“Experiment is not carried 

out, only explained”     1   

“Experimental: moderate”     1   

“Use of chemicals“   3 1   

“Basics of safe 

experimentation” 3 2     

“Nicely implemented” / “Not 

so nice”     2   

“Environment tidy” / 

“Unnecessary materials“     1   

“Messy work”     1   

“Why aren't the materials 

ready already?”     1   

“Design rules followed”     2   

“Structuring” 1 3     

“Experiment observation” 2       

“Effect difficult to 

recognize”     1   

“Clearly visible“ 2 4 3   

“Description of the 

experimental setup” 4 2 1   

“Label missing” 1 1 2   

“Result is anticipated” 1       

14 Use of 

differentiation 

measures 

“Explanations are brief, 

reference to other video” 

  1     

1 

15 Target group 

orientation and 

comprehensibility 

of the language 

“Appropriate technical 

language”   10 1   

17 

“Appropriate language” 

  3 3   

16 Action and activity 

orientation 

“Result is anticipated” 2 2 1   7 

“Joint creation of the 

reaction equation”     1   

“Encourages thinking along“   1     

17 Learning 

objectives and 

curriculum 

  

        

0 
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18 Increasing 

motivation and 

attention 

“Motivating introduction“ 

  15 7   

22 

19 Emotional 

sensitivity & 

demanding a 

serious attitude  

  

        

0 

20 Transferability to 

different learning 

environments 

  

        

0 

21 Neutrality           0 

22 Aesthetics and 

design 

“Nicely designed”, 

“Illustrative”, “Appealing” 2 6 3   

40 

“Uniform design / fonts“   5     

“Blackboard is not clean” 1 1     

“Misleading representations“     2   

“Consideration principles 

according to Mayer (2014)”     2   

“Low cognitive load in the 

representations”     2   

“Representations do not 

distract“ 1       

“Drawings, illustrations, 

graphics“     8   

“Transitions“     1   

“Changes in representation“ 1       

“Selected representations 

encourage misconceptions“ 1       

“Image is too full” 1 1     

“Arrows for visualization“ 1       

“Empty slides for long 

durations are irritating” 1       

23 Addressing 

different channels 

of perception  

“Correspondence between 

spoken / text / image” 3 3 4   

17 

“Relation between text, 

image, spoken 1   2   

“Time delay between 

illustrations and spoken text” 2   1   

“Technical terms not … 

noted in the appropriate 

places” 1       

24 Sound and picture 

quality 

“Picture quality“ 2 14 7   58 

“Sound quality“ 1 14 9   

“Not legible / recognizable“ 3 7 1   

25 Video duration “Longer processes are not 

sped up” 1       

4 

“Short and concise”     1   

“A little too slow” / “Very 

slow”     2   

26 Usability           0 
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27 Actor / actress “Accent“ 1       16 

“Effect of the voice and 

emphasis” 4 2     

“Unprofessional 

formulations“     1   

“Way of speaking“ 2 6     

28 Visibility of the 

explaining person 

“Speaker's clothing appears 

unprofessional“   1     

3 

“Involvement of the person“     2   

29 Additional Criteria “Background music / noises“ 3 6 6   15 

“Chain reaction hardly clear” 1       1 

“Everything clearly visible“ 2 5 1   8 

“Abstraction of the matter” 1       1 

“Not an explanatory video” / 

“More of an experimental 

video” 1 1 2   

4 

“Didactically well presented“     1   1 

“Often a bit complicated”     1   1 

“Technically elegant” / 

“Technically well 

implemented” / “Technically 

OK, but not exactly super 

good” / “Technically: bad”     7   

7 

“Didactically completely 

pointless” / “Didactically 

completely unnecessary” / 

“Didactically: OK” / 

“Didactically bad”     3   

3 

“Strange transition” / 

“Strange transitions”     2   

2 

“Works from right to left”     1   1 

    Nominations per expert: 120 173 157   450 

                

      Category weighting Color   

      Very important   
  

      Important   
  

      Not important   
  

               

 

 
Assessment instrument as an Excel spreadsheet with automated calculation of the overall score 

The assessment instrument can be found in a separate Excel file.  
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