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Abstract 

This research focuses on the fundamental ideas and underlying principles of E-Learning technology, as 

well as theoretical considerations for an optimal learning environment. This theoretical exploration was 

then used as a basis for the design and construction of a new, interactive Web-Based ESH-Training. The 

quality and effectiveness of this new course was then compared with that of the existing analog PDF-

Training via a test with a diverse sample of employee learners. Learners were later surveyed to ascertain 

their views on both trainings in terms of the quality of the content, facilitator, resources, and length. Results 

clearly showed that regardless of demographic factors, most employee learners preferred the new, Web-

Based ESH-Training to the analog PDF-Training. 
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1 Introduction 

A business whose workers share the same values and attitudes towards environment, safety, 

and health (ESH) may be able to create a pleasant work environment where employees can 

do their duties without incurring excessive risk. But the evidence shows that analog PDF-Trai-

ning does not aid employees’ learning process or create a stimulating environment that is 

conducive to learning, and it is essential to address this shortcoming. A more effective training 

strategy is for every employee to have a stronger grasp of ESH and to communicate this infor-

mation utilizing a manner that seeks to create the best learning environment possible. Digital 

education is becoming more important and more accessible than ever before as a direct conse-

quence of technology breakthroughs. Due to the advent of internet resources, there is no de-

arth of data (cf. Spitzer 2007, S. 3). With the advent of digital technology, the way we interact, 

do business, and go about our everyday lives has experienced profound transformation (cf. 

Rachinger et al. 2019). As a result, the digital revolution has had a substantial influence on 

human resources (HR) and how HR is done. Personnel departments have transitioned from 

paper-based departments to data-driven departments that use technology to improve company 

management. Today, human resources departments are the backbone of every organization, 

ensuring that employees are more motivated, and that the firm works more efficiently (cf. Ma-

nuti and de Palma 2018, p.1). 

This thesis provides a replicable case study for the effective digitization of an ESH-Training 

according to contemporary pedagogic theories and learning technologies. The focus is on the 

construction of a Web-Based-Training (WBT) sequence; hence, the emphasis is on the content 

production phase. 

1.1 Background 

Continental AG is one of the leading automotive, tire, and technology suppliers in Europe. The 

company was established in 1871, and it currently has several divisions that focus on cars on 

the one hand, and rubber manufacturing on the other (cf. Continental AG 2022a). One of the 

world's largest tire manufacturers, Continental, along with Bridgestone (Japan), Michelin 

(France), and Goodyear (USA), is a subsidiary of the Continental Group (cf. Statista 2022). 

Approximately 244,000 individuals are employed by the firm across 554 locations and 61 

countries worldwide (cf. Continental AG n.d.). Since the beginning of the company's history, 

Hanover has served as the location for the group's administrative headquarters and supervi-

sors (cf. Continental AG 2022b). 

Opportunities for training and ongoing education are something that Continental AG strives to 

provide for its employees, and the company is continually seeking new methods to do so. In 

addition to this, workers are required to finish a significant amount of mandatory learning and 

training content, such as ESH (Environmental, Safety, and Health) instructions. 

1.2 The Current and Target Situation 

Digitalization has had a profound impact on the modern world, revolutionizing the way we com-

municate, do business, and live our lives (cf. Rachinger et al. 2019, p.1144). The automotive 

industry is undergoing massive transformations because of the rising importance of software 

development in vehicle development and transportation electrification. Consequently, Conti-

nental automobile manufacturers and suppliers are being driven to convert many of their con-

ventional training settings to more modern digital formats to efficiently train employees. The 

firm is currently in the process of implementing a worldwide "Learning Management System" 

(LMS, see chapter 2.2.3.1) as part of an infrastructure that will serve as a centralized E-Lear-

ning platform for all employee groups. The new learning platform is expected to provide 

 

https://www.beck-shop.de/spitzer-lernen/product/479736
https://www.emerald.com/insight/content/doi/10.1108/JMTM-01-2018-0020/full/pdf?title=digitalization-and-its-influence-on-business-model-innovation
file:///C:/Users/uie46937/Downloads/DigitalHR-1final.pdf
file:///C:/Users/uie46937/Downloads/DigitalHR-1final.pdf
https://www.continental.com/de/
https://www.statista.com/statistics/225677/revenue-of-the-leading-tire-producers-worldwide/
https://www.continental-tires.com/car/about-us/continental-tires
https://www.continental.com/en/company/history/milestones/
https://www.emerald.com/insight/content/doi/10.1108/JMTM-01-2018-0020/full/pdf?title=digitalization-and-its-influence-on-business-model-innovation
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benefits in the areas of tracking and access control; increasing the pressure on HR to ensure 

that employees participate in certain mandatory training courses, especially those related to 

ESH. 

Health and environmental protection, as well as occupational safety and security, are beco-

ming increasingly important for industrial enterprises to meet. Employers are responsible for 

providing safe working conditions and holding employees accountable for maintaining them in 

order to reduce the risk of workplace injuries and illnesses, protect operating facilities and 

equipment, and ensure business continuity (cf. BMAS 2021).  

To successfully incorporate electronic media into ESH-Trainings, a methodical, scientific, and 

forward-thinking strategy is required (cf. Konermann and BG RCI KC Qualifizierung 2020, p.5). 

When a company decides to use WBT for ESH education, three legal conditions must be met: 

Firstly, training must be customized to the workplace; secondly, a comprehension test is ne-

cessary; and finally, contact information for questions must be supplied. Additionally, the in-

struction must be documented so that the business owner may demonstrate compliance. (cf. 

Kring 2021, DGUV 2014, p.26).  

The problem is that many of the training settings that are now available in these areas do not 

match the company’s ambition to train employees according to the most effective, digital tech-

nological and pedagogic frameworks. Current trainings provided by the firm are often static 

educational formats consisting mostly of large text sections that employees are expected to 

read and comprehend on their own (see Table 1.1).  

To address this issue, the company's Learning and Training (L&T) department is constructing 

new learning to incorporate new technologies as well as learning and design theories. These 

new learning formats include interactive Web-Based-Trainings (WBT) as well as explanatory 

videos. 

Recently, the company’s ESH department in the Vahrenwalder-street location site (VVa) has 

decided to digitalize its annual ESH-Training in collaboration with the L&T- Team in the Pe-

ople Services Deutschland (PSD) department to enhance the learning experience and ulti-

mately to improve the culture of the ESH internally. This would allow the company to comply 

with the European Council directive on health and safety at work, requiring all member states 

to guarantee that employees are informed and consulted on health and safety matters (cf. 

Council Directive 1989).  

Employees are currently provided ESH guidance in an analog PDF format that is not based on 

didactic principles and does not meet the company's technical standards. For the wellbeing of 

the employees, this situation must be rectified by providing an interactive, theory-based, and 

Web-Based ESH-Training to the employees, which also meets the firm's technical require-

ments (see  Table 1.1). 

This thesis will demonstrate how electronic media can been used to develop a higher-quality 

Web-Based ESH-Training than the traditional analog PDF-Training. 

Table 1.1 current and target situation 

Current Target 

Analog PDF-Training Interactive Web-Based-Training 

Not based on didactic principles Based on didactic principles (theorized) 

Does not fulfill the technical standards of 

the company 

Satisfy corporate technical requirements 

https://www.bmas.de/DE/Arbeit/Arbeitsschutz/erklaerung-arbeitsschutz.html
https://www.bgrci.de/fileadmin/BGRCI/Banner_und_Artikelbilder/Presse_und_Medien/Publikationen/BG_RCI_Magazin/E-Learning_in_der_Unterweisung.pdf
https://www.sifa-sibe.de/organisation/unterweisung/digitale-formate/#DGUV
https://publikationen.dguv.de/widgets/pdf/download/article/2942
https://www.eumonitor.eu/9353000/1/j4nvk6yhcbpeywk_j9vvik7m1c3gyxp/vitgbghfzozs
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1.3 Research Question 

The experiment aims to find general indications for improved quality of learning measures. 

Therefore, an analog PDF-Training format will be compared to an interactive WBT. The two 

different learning formats will be assigned to the same sample of participants, and their evalu-

ations will thereafter be compared. This leads to the following research questions:  

1. Does a WBT improve the quality of an ESH-Training in comparison to an analog

PDF-Training?

To answer this question. We first try to answer the following sub-questions 

2. What is the optimal design for a WBT?

3. Is it possible to measure the quality of the training?

The analog PDF-Training will be referred to as (PDF-T) throughout this thesis, while the inter-

active Web-Based-Training will be referred to as (WBT). 

1.4 Thesis Structure 

The aim of this thesis is to determine if a WBT improves the quality of an ESH-Training in 

comparison to a PDF-T. A current ESH PDF-T  is converted to an interactive WBT based on 

learning and design theories. The two learning sequences are then evaluated based on the 

qualitative feedback from the participants. The findings from this evaluation are then used to 

the research question. 

The thesis is divided into three parts; The first part, “Theory & Literature Review” (see Figure 

1.1) focuses on the theorical context of learning design as well as the learning and design 

theories that provide the theoretical backbone of this thesis. The second part, “Creation of 

Digital Learning Resources” (see Figure 1.2) describes how the WBT was developed utilizing 

the concepts and methodologies presented in the previous chapter. The final sections, “Expe-

riment” and “Discussion of Results”) contains the analysis of the data collected and its impli-

cations for ESH-Trainings specifically as well as corporate learning programs in general. 
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Figure 1.1 The Chart of the Theory and Literature Review chapter 

Figure 1.2 Chart of the creation of digital learning resources chapter 
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2 Theory & Literature Review 

This chapter provides an overview of the different E-learning formats as well as an explanation 

of the pros and drawbacks of E-learning and why it is essential to examine its quality. The 

chapter also looks at various significant theories that were used to help in the development of 

the WBT in this study. In addition to a full description of the instructional System Design Model 

employed in the creation of the WBT. 

2.1 E-Learning Considerations 

E-Learnings are a cutting-edge method to facilitate learning processes and disseminate infor-

mation that have gained widespread acceptance in recent years. Instructional programs for 
on-the-job training are plentiful and may be accessed by employees at any time. The promise 
is that businesses will be able to release their managers while still carrying out their legally 
necessary training (such as ESH-Training) in a way that is both effective and compliant. That 
is why so many businesses are already taking advantage of this opportunity (cf. Konermann 
and BG RCI KC Qualifizierung 2020, p.1).

The definition of E-Learning, its forms, benefits, and downsides, how to choose the best au-

thoring tools for developing high-quality E-Learning, and the necessity to adopt standards are 

all discussed here. 

2.1.1 E-Learning Definition 

Electronic learning is another term for what is now more often known as E-Learning. The word 

refers to learning that is accomplished partly or totally via the use of electronic technology. E-

learning is a catch-all term for any kind of education that may be facilitated in any manner by 

a technological, digital, or electronic medium. This involves the presentation and distribution 

of learning materials in the context of teaching and learning settings, as well as communication 

through electronic media. There is no widely agreed definition of E-Learning now (cf. SGD 

2015). The fact that the term "E-Learning" is spelled in so many ways demonstrate the ambi-

guity around its meaning (cf. Grunder et al. 2013, p. 17). One of the numerous definitions of 

E-Learning in businesses is "a word that refers to teaching or information packages for (inter-

nal) further training that are delivered to the learners (workers) electronically as online com-

modities or by CD-ROM and are available regardless of time or place." This kind of instruction 
is known as "E-Learning." They feature easily consumable factual material, self-testing com-

ponents, and a sequence of tests that allow for rapid (self-)checking of learning outcomes. The 
goal is to provide "just in time" access to information that is required on short notice and to 
make that knowledge learnable. The objectives are always placed within a level range for 
simple learning objectives (cf. Dichanz and Ernst 2001, p.7). In a business setting, E-Learning 
may also be referred to as "corporate training." Reaching the strategic goals of a business via 
the use of reliable learning is the most important aspect of E-Learning in companies (cf. Chen 
2014, p.45).

2.1.2 E-Learning Formats 

The advancement of technology influences how people learn and communicate. Currently, the 

Internet facilitates social networking and collaborative work. Information is made available on 

several learning platforms, and the learning environment is designed to enable a variety of 

independent or collaborative learning activities (cf. Rüter 2015). Several E-Learning formats, 

as well as combinations thereof, are implemented, including: "all online, blended or hybrid, 

asynchronous or synchronous." The online and asynchronous methods of learning allow 

learners to enhance their knowledge and abilities at their own speed. Asynchronous learning 

 

https://www.bgrci.de/fileadmin/BGRCI/Banner_und_Artikelbilder/Presse_und_Medien/Publikationen/BG_RCI_Magazin/E-Learning_in_der_Unterweisung.pdf
https://www.bgrci.de/fileadmin/BGRCI/Banner_und_Artikelbilder/Presse_und_Medien/Publikationen/BG_RCI_Magazin/E-Learning_in_der_Unterweisung.pdf
https://www.sgd.de/glossar-weiterbildung/e-learning.html
https://www.pedocs.de/frontdoor.php?source_opus=15067
https://www.medienpaed.com/article/view/10/10
https://scholarworks.lib.csusb.edu/ciima/vol8/iss2/5/
https://www.martina-rüter.de/lernen-elearing/lerntheorie-konnektivismus-netzwerklernen/
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differs from online learning in that there is some contact between learners and teachers. Blen-

ded or hybrid learning is a style of learning that combines face-to-face and online learning. The 

online part of this learning can come in many different forms, such as documents, interactive 

E-learnings, presentations, explanatory videos, screen recordings, and other interactive media

(cf. Chen 2014, p. 45; Mitchell and Honore 2007, p.145).

The following chart (see Figure 2.1) provided by the mmb Institute (2019) illustrates the many 

tools and formats in a methodical manner. On the one hand, the graphic organizes the E-

Learning modes according to "formal" (i.e., from top to bottom) and "informal" (bottom-up, or-

ganized from below). Individual learning (each for himself) and collaborative learning are dis-

tinguished along the left axis (learning together). 

Figure 2.1 Overview of digital forms of learning 

Most relevant in this thesis is the WBT that refers to multimedia-based and hyper-media-struc-

tured learning programs delivered through the Internet. They are regarded as an advancement 

of the Computer Based Trainings (CBTs) that are made accessible on a data carrier. WBTs, 

unlike CBTs, may be quickly updated and extended to incorporate connections to other webs-

ites, as well as integrated into (synchronous or asynchronous) communication processes 

between learners and instructors (cf. Lutz 2019). 

2.1.3 E-Learning Quality 

E-learning quality is a wide-ranging subject matter. It all depends on the context in which it's 
utilized. There is no social, political, or scholarly consensus in any country on what constitutes 
a high-quality education. The use of market-oriented methods, government-driven consumer 
protection measures, accrediting concepts, and institutional endeavors seek to priorities qua-

lity. Approaches may be either explicit or implicit, depending on the professional competence 
of the person using them. As always, quality is defined in the context of norms. It is always a 
matter of what is in the best interest of the parties involved. Even in the areas of social and 
educational services, where we cannot rely on a set of "virtual laws of nature" and instead 

must

 

https://scholarworks.lib.csusb.edu/ciima/vol8/iss2/5/
https://www.emerald.com/insight/content/doi/10.1108/00197850710742243/full/html
https://www.mmb-institut.de/wp-content/uploads/mmb_Uebersicht_Digitale-Lernformen_2019.jpg
https://www.mmb-institut.de/blog/lernassistenten-und-instant-messaging-als-neue-lernformen/
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make compromises between diverse academic ideas and subjective, political, and social goals 

(cf. Ehlers and Pawlowski 2006, p.2). 

2.1.4 E-Learning advantages and disadvantage 

The digitization of business training has increased flexibility, which is especially significant for 

small enterprises whose owners may lack the time or funds to attend in-person training. Digital 

training also allows for more scalability, which is essential for larger companies that must pro-

vide mandatory trainings to managers and employees in numerous locations. Digital training 

is also available from any place at any time, allowing for just-in-time learning, which is helpful 

for those who want to study on the go. Furthermore, it eliminates the need for travel expenses 

or classroom facilities. E-Learning enables both standardized and self-directed learning, as 

well as flexible assessment techniques. However, E-Learning does have its drawbacks, the 

most notable of which being the prerequisites of having access to a computer and the Internet, 

as well as a certain degree of technical expertise. Inadequate levels of self-discipline and mo-

tivation are also potential stumbling blocks to overcome. In addition, there is no face-to-face 

contact, which results in response times that are longer than those in traditional learning. The 

following (Table 2.1, cf. Henry et al. 2014 pp. 2-3; Hosseindoost et al. 2022, p.2) is a concise 

list of its pros and disadvantages. 

Table 2.1 Advantages and disadvantages of E-Learning 

Advantages Disadvantages 

Enhanced scalability Requires computer access 

Just-In-time learning Requires internet access 

Reproducible & standardized learning Requires basic computer skills 

Autodidactic (Self-paced) learning Lack of self-discipline or motivation 

Flexible evaluation methods Lack of Face-to-face communication 

No travel charges Delayed answers 

No classroom facilities Development takes a long time 

Cost-effective Requires self-motivation 

2.2 Theory-Based Design Framework 

Due to the variety of learning theories and interpretations of the learning process, it is difficult 

for a single perspective to realize the entire learning process and provide a comprehensive 

framework for it. As a result, the learning designer must answer numerous questions regarding 

the characteristics of learners and how they learn, the conditions that facilitate this learning, 

and the appropriate educational materials.  

Coleman et al. (1997)'s definition of educational models and techniques, and Hannafin's (1992) 

work on tasking the learner with producing personal meaning representations, form the theo-

retical foundation for Dabbagh (2005)'s theory-based framework for developing an E-Learning, 

which identifies three primary components: pedagogical, instructional, and technological (see 

Figure 2.2, cf. ibid.).  

 

https://link.springer.com/chapter/10.1007/3-540-32788-6_1
file:///C:/Users/uie46937/Downloads/%5baccessed%2018%20June%202022%5d
https://brieflands.com/articles/ans-128031.html
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.475.4593&rep=rep1&type=pdf
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Figure 2.2 A Theory-Based Design Framework for E-Learning 

Dabbagh (2005) says that the first stage in developing an E-learning course is to define the 

pedagogical model, which is a set of cognitive models and theoretical constructs derived from 

theories of knowledge acquisition and the foundations of learning theory. The second essential 

element of the theory-based design framework for E-Learning is the specification of instructio-

nal strategies based on the selected pedagogical models. Instructional strategies are the me-

thods instructors and instructional systems use to assist students in learning. Only when a 

suitable pedagogical model and instructional strategy have been agreed upon can the proper 

technology be selected (cf. ibid.). 

The three components of the theory-based framework for the development of the WBT will be 

outlined in the following chapters. 

2.2.1 Pedagogical Models 

Scientists have long been fascinated about whether and how our brains change as a result of 

acquiring and learning new skills throughout our lifetimes. Previous research has linked various 

abilities to specific brain modifications. A well-known study indicates that London taxi drivers 

acquire a bigger hippocampus (a memory-related brain region) as they understand the maze 

of London streets (cf. Spitzer 2007, S.31). Learning therefore, refers to a permanent change 

in a person's knowledge or behavior as a result of experience.  

2.2.1.1 Dale’s Cone of Experience 

Before delving into how the human mind learns, this section will briefly discuss Dale’s Cone of 

Experience (CoE), which illustrates the numerous ways in which information is transferred to 

the human mind, as determined by the number of senses involved in the learning process.  

 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.475.4593&rep=rep1&type=pdf
https://www.beck-shop.de/spitzer-lernen/product/479736
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Figure 2.3 Dale's Cone of Experience 

Dale's CoE (1969) moves from the concrete to the abstract (see Figure 2.3, cf. Ibid. ). The 

level of abstraction goes from reading to direct deliberate experiences with the learning mate-

rial (cf. Dale 1954, p. 42, as cited in Sang Joon and Reeves 2017). Thus, learners become 

active participants in their own education rather than passive observers (cf. Seels, 1997, as 

cited in Sang Joon and Reeves 2017). 

Dale's CoE had a significant impact on instructional designers' theory and practice. Consider 

the Multimedia Cone of Abstraction (MCoA) constructed by Baukal, Auburn, and Ausburn u-

sing Dale's ideas as a foundation. The MCoA's objective is to help educational content deve-

lopers choose appropriate multimedia for different learning contexts. These are listed in the 

following sequence, from abstract to concrete: “Symbol, Text, Narration, Nonverbal Audio, 

Image, Video, Virtual Reality” (cf. Baukal et al. 2013 p.19). 

In conclusion, the more senses are engaged in the learning process by the learner, the more 

successful that learning might be. This concept may be used in E-learning via the use of mul-

timedia instructional methods that engage more of the learner's senses. 

2.2.1.2 The Cognitive Theory of Multimedia Learning 

After providing a brief introduction to Dales' CoE (1969) and the various types of multimedia 

that can be used to enhance the learning process by incorporating additional senses (such as 

the eyes and ears), let's analyze how these sensory memories will process these various types 

of multimedia presentations. Figure 2.4 (cf. Mayer 2014, p.37) illustrates the cognitive theory 

of multimedia learning (CTML) that is intended to characterize the human information-proces-

sing system. It is believed that the cognitive theory of multimedia learning provides the theore-

tical basis for developing effective multimedia for E-Learning (cf. Mayer 2017, p.403). 

 

https://eric.ed.gov/?id=ED043234
https://lidtfoundations.pressbooks.com/chapter/edgar-dale-and-the-cone-of-experience/
https://lidtfoundations.pressbooks.com/chapter/edgar-dale-and-the-cone-of-experience/
https://files.eric.ed.gov/fulltext/EJ1101723.pdf
https://files.eric.ed.gov/fulltext/EJ1101723.pdf
https://eric.ed.gov/?id=ED043234
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/cognitive-theory-of-multimedia-learning/24E5AEDEC8F4137E37E15BD2BCA91326
https://onlinelibrary.wiley.com/doi/10.1111/jcal.12197
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Figure 2.4 How Does Multimedia Learning Work? A Cognitive Theory of Multimedia Learning 

The boxes represent different types of memory, such as sensory memory, working memory, 

and long-term memory. 

Words and pictures from the outside world, including multimedia presentations, are first retai-

ned in sensory memory. If a learner chooses to maintain this information because it is signifi-

cant, it will be stored in working memory, where it may be retrieved and updated later. This 

update is based on existing knowledge. This requires activating and transferring information 

from long-term memory to working memory. Long-term memory should only retain logically 

coherent information (cf. Mayer 2005, p.37; Mayer 2014, pp. 64-67; Moreno and Mayer 2007, 

p.313).

The CTML specifies five cognitive processes in multimedia learning (see Figure 2.4, Mayer 

2017, p.403): “selecting relevant words from the presented text or narration; selecting relevant 

images from the presented graphics; organizing the selected words into a coherent verbal 

representation; organizing the selected images into a coherent pictorial representation; and 

integrating the pictorial and verbal representations with each other and with prior knowledge” 

(Mayer 2014, p.43). 

The concept of multimedia learning is founded on three fundamental assumptions, one of 

which is the (dual-channel assumption), which asserts that humans have separate systems for 

processing verbal and pictorial information. and the (limited-capacity assumption), which as-

serts that the amount of data that can be processed by each channel all at once is limited by 

that channel's capacity. Finally, the (active-processing assumption) implies that meaningful 

learning includes cognitive processing (cf. Mayer and Moreno 2003, p.43). 

The CTML is significantly influenced by cognitive load theory. The basic idea is that the sort of 

information encountered by learners during learning results in one of three forms of processing 

in the brain.: 

o “Extraneous processing”: any activity that is not directly related to the instructional

objective.

o “Essential processing”: that is required for the learner to comprehend the relevance

of the provided information.

o “Generative Processing”: that focuses on generating meaning from the material (Ma-

yer 2017, p.403).

In conclusion, Dale’s CoE (1969) hypothesis of multisensory learning states that learning is 

more effective when several senses are engaged. The cognitive theory of multimedia learning, 

however, states that this multisensory representation must not lead to cognitive load. 

https://www.e-teaching.org/materialien/literatur/mayer_2005
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/cognitive-theory-of-multimedia-learning/24E5AEDEC8F4137E37E15BD2BCA91326
https://link.springer.com/article/10.1007/s10648-007-9047-2
https://onlinelibrary.wiley.com/doi/10.1111/jcal.12197
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/cognitive-theory-of-multimedia-learning/24E5AEDEC8F4137E37E15BD2BCA91326
https://psycnet.apa.org/record/2003-04803-006
https://dorsch.hogrefe.com/stichwort/cognitive-load-theory-clt
https://onlinelibrary.wiley.com/doi/10.1111/jcal.12197
https://onlinelibrary.wiley.com/doi/10.1111/jcal.12197
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2.2.2 Instructional Strategies 

After gaining an understanding of cognitive processes and how the human mind learns, it is 

essential to consider important instructional strategies that contribute to the development of 

higher-quality and more meaningful E-Learnings. 

The creation of multimedia instructional messages that engage the three cognitive processes 

of selection, organization, and integration without exhausting the visual and verbal channels 

of the working memory is a major challenge for E-Learning developers (cf. Mayer 2017, p.407). 

As previously stated in the cognitive theory of multimedia learning's limited-capacity assump-

tion and active-processing assumption, each memory is restricted by the capacity of its associ-

ated channel, and active processing is required for meaningful learning throughout the learning 

process. (cf. Mayer and Moreno 2003, p.50, see chapter 2.2.1.2). In reaction to these assump-

tions, Mayer (2017) established three instructional goals must be addressed to prevent cogni-

tive load. “(a) reduce extraneous processing, (b) manage essential processing (c) foster gene-

rative processing” (Mayer 2017, p.406) 

2.2.2.1 Reduce Extraneous Processing 

Extraneous processing refers to cognitive processing that occurs in instructional content but 

has no learning objective. The term "extraneous material" refers to anything that is irrelevant 

to the core purpose of the course. To decrease unnecessary processing, Mayer and Fiorella 

(2014) considers the following five principles: 

1. “Coherence: Eliminate unnecessary words, sounds, or images.

2. Signaling: Highlight important words or images.

3. Temporal Contiguity: Present words and images that relate simultaneously.

4. Redundancy: Remove superfluous captions from the narrated animation.

5. Spatial Contiguity: Place key phrases near to their relevant images on the screen or

page.” (Ibid. 2014, pp. 281-282)

These principles are believed to reduce unnecessary processing, allowing learners to devote 

their cognitive resources to required and productive processing. 

2.2.2.2 Manage Essential Processing 

When a compact multimedia course containing complex content is delivered quickly, cognitive 

overload known as essential overload may develop. Essential overload happens when a 

learner's cognitive capacities are exceeded due to the amount of essential processing required 

to grasp a multimedia instructional content. Mayer and Pilgard (2014) established three prin-

ciples: 

1. “Segmenting: Allow time between successive bite-size segments

2. Pre-training: Provide pre-training in the names and characteristics of components

3. Modality: Off-load some essential processing from the visual channel to the auditory

channel” (Ibid. 2014, p.319).

These principles are thought to manage essential processing and prevent it from being over-

loaded, enabling learning to focus on just important information. 

2.2.2.3 Foster Generative Processing 

Generative processing is cognitive processing aimed to derive meaning from the information, 

one must first organize it into logical structures and then connect these structures to each other 

and to one's prior knowledge. The organizing and integrating arrows in Figure 2.4 from chapter 

(2.2.1.2) illustrate this type of processing. Learners may not participate in generative 

 

https://onlinelibrary.wiley.com/doi/10.1111/jcal.12197
https://psycnet.apa.org/record/2003-04803-006
https://onlinelibrary.wiley.com/doi/10.1111/jcal.12197
https://onlinelibrary.wiley.com/doi/10.1111/jcal.12197
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/principles-for-reducing-extraneous-processing-in-multimedia-learning-coherence-signaling-redundancy-spatial-contiguity-and-temporal-contiguity-principles/CD5B7AE1279A9AB81F8EEBB53DBEC86E
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/principles-for-reducing-extraneous-processing-in-multimedia-learning-coherence-signaling-redundancy-spatial-contiguity-and-temporal-contiguity-principles/CD5B7AE1279A9AB81F8EEBB53DBEC86E
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/principles-for-managing-essential-processing-in-multimedia-learning-segmenting-pretraining-and-modality-principles/DD24C2F48B9B1277CE59F78276110258
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/principles-for-managing-essential-processing-in-multimedia-learning-segmenting-pretraining-and-modality-principles/DD24C2F48B9B1277CE59F78276110258
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processing if they lack the motivation to construct meaning from the material. For example, 

when the on-screen presenter is unfriendly or the material is given in a monotonous voice and 

formal tone, learners may be less motivated to attempt to comprehend the material. Mayer 

(2009) outlines four principles for promoting generative processing: 

1. “Multimedia: Present words and pictures rather than words alone.

2. Personalization: Present speech in conversational style rather than formal style.

3. Voice: Present speech with human voice rather than machine voice.

4. Image: Present speaker’s image on the screen during learning [not supported]” (Mayer

2009, p.222)

These principles are considered to motivate learners to comprehend the provided content. 

All twelve principles will be used in the construction of the ESH WBT for this thesis (see chap-

ter 3.4) 

2.2.3 Learning Technologies 

Since the pedagogical model and instructional strategies for creating WBT have been estab-

lished, it is now necessary to describe which technologies facilitate WBT development. 

This section presents important technologies used to develop and publish an E-Learning. 

2.2.3.1 Learning Management System 

A Learning Management System (LMS) is a software application that is used to support and 

manage E-Learning teaching and learning activities, as well as learning materials and user 

data. LMS can provide learning material, learning process structure, and communication 

between students and teachers (Bradley 2021). They serve as information and communication 

technology for many institutions' E-Learning infrastructure. According to Schulmeister (2003, 

as cited in e-teaching 2016), a learning platform or LMS, as opposed to simply collections of 

teaching scripts or hypertext collections on web servers, is a software system that performs a 

variety of functions, including: a user administration system (login with encryption), course ad-

ministration (courses, content management, file management), An assignment of responsibili-

ties and rights, each having their own set of rights, also includes tools for communication (chat, 

forums), and for learning (whiteboard, notepad, notes, calendar, etc.) as well as a network-

enabled browser that shows course material, learning objects, and media (cf. Ibid. 2016) 

2.2.3.2 SCORM 

The acronym SCORM stands for Sharable Content Object Reference Model, and it is a coll-

ection of E-Learning technology standards. It gives E-Learning materials and Learning Ma-

nagement Systems the communication strategies and data models they need to function to-

gether. The most significant characteristic of SCORM is interoperability. As a result, anything 

created using this method is compatible with any LMS, and can be uploaded, launched, and 

tracked through it. 

The technical specifics of SCORM are divided into three sub-sections (Content packaging, 

Run-Time, and Sequencing). The packaging and description of material is defined by content 

packaging. Run-Time defines how content should be deployed, as well as how data should 

connect with the LMS and the data model for such communication. Finally, sequencing descri-

bes how a learner might move between sections of a course (cf. SCORM 2022). 

 

https://www.cambridge.org/core/books/abs/multimedia-learning/principles-for-fostering-generative-processing-in-multimedia-learning/88DDEA80197CDD0990AC000D55FE7321
https://www.cambridge.org/core/books/abs/multimedia-learning/principles-for-fostering-generative-processing-in-multimedia-learning/88DDEA80197CDD0990AC000D55FE7321
https://www.researchgate.net/publication/347911880_Learning_Management_System_LMS_Use_with_Online_Instruction
https://www.fachportal-paedagogik.de/literatur/vollanzeige.html?FId=635674
https://www.e-teaching.org/technik/distribution/lernmanagementsysteme
https://scorm.com/scorm-explained/one-minute-scorm-overview/
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2.2.3.3 Text to Speech Technology 

Text-to-speech (TTS) is an assistive technology that converts digital text into spoken language 

(cf. Microsoft 2022). Text narration using this technique is less expensive and takes less time 

than with human voice recording; therefore, it speeds up and automates the digitization pro-

cess (cf. Afonso et al.2022). The following is a brief explanation of TTS technologies that assist 

in achieving a high-quality and more human-like voice. 

Neural Text to Speech Technology (NTTS) 

Neural TTS (NTTS) approaches the naturalness of the human voice; it produces the most 

authentic and human-like text-to-speech voices possible by using a novel machine learning 

technology to improve speech quality (cf. Trueba and Klimkov 2019; Amazon Polly n.d., p.1).  

NTTS technology has two components (see Figure 2.5; cf. Qinying 2020): 

• A neural network that converts phonemes into spectrograms.

• A vocoder which converts spectrograms to sound.

Initially, a sequence-to-sequence (STS) model is implemented. This model considers not only 

the inputs but also their order. The model generates spectrograms with frequency bands that 

highlight the acoustic components of speech processing. The model's output is sent to a neural 

vocoder. This converts spectrograms to voice waves. When trained on large data sets, this 

sequence-to-sequence technique creates voices with higher quality and a more natural tone. 

(cf. Amazon Polly n.d., p.3). 

Figure 2.5  NTTS technology 

Speech Synthesis Markup Language 

Speech Synthesis Markup Language (SSML) is an Extensible Markup Language (XML)-based 

specified by the World Wide Web Consortium (W3C) that has been enhanced to include addi-

tional instructions for voice output. This establishes a standard method for regulating some 

features of voice synthesis, such as the volume, pitch, and speed of speech, add breath sound, 

whisper, etc. (cf. Amazon Polly n.d. p.112). It is possible to employ SSML tags to give the 

machine's voice a more human-like tone and to emphasize crucial words by employing a lou-

der pitch to attract attention to important information. In this thesis, this technology will be used 

in the creation of the WBT (see The Voice Principle). 

2.2.3.4 Authoring Tools for E-Learnings 

Authoring tools are required to create E-Learning content. Online courses are created using 

authoring tools or learning-content management systems (LCMS). LCMSs are comparable to 

regular content managements CMSs, except that they specialize in the creation of online lear-

ning resources. They offer learning interfaces with interactive content, assessments, and quiz-

zes, and no programming knowledge is required (cf. Lehnert 2021; Haghshenas et al. 2012, 

pp.259-260 ; Khademi et al. 2011, p.55). In recent years, authoring tools have increased in 

efficiency. Adapting to learner needs and customizing content gives authoring tools a more 

prominent position in the development of learning materials and promises a new generation of 

authoring tools with remarkable potential and capacities (cf. Taghiyareh 2007, p.77). Which 

 

https://docs.microsoft.com/en-us/azure/cognitive-services/speech-service/text-to-speech
https://www.semanticscholar.org/paper/Usability-Of-Text-To-Speech-Technology-in-Creating-Afonso-Almeida/2d8eba5fb13b60aa0cddb5f9dec48b7ba2fa1b6b
https://www.amazon.science/blog/neural-text-to-speech-makes-speech-synthesizers-much-more-versatile
https://docs.aws.amazon.com/polly/latest/dg/polly-dg.pdf#ssml
https://techcommunity.microsoft.com/t5/ai-cognitive-services-blog/neural-text-to-speech-extends-support-to-15-more-languages-with/ba-p/1505911
https://docs.aws.amazon.com/polly/latest/dg/polly-dg.pdf#ssml
https://docs.aws.amazon.com/polly/latest/dg/polly-dg.pdf#ssml
https://docs.aws.amazon.com/polly/latest/dg/polly-dg.pdf#ssml
https://www.knowledgeworker.com/en/blog/creating-your-own-etraining-sessions-use-this-checklist-to-identify-the-right-elearning-authoring-software
http://iranianesg.ir/articles/elearning/12/elearn12.pdf
http://iranianesg.ir/articles/elearning/12/elearn12.pdf
https://journal.irphe.ac.ir/browse.php?a_id=62&sid=1&slc_lang=en
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authoring tool is most suited to fulfill learning requirements? The following (See Table 2.2, cf. 

Lehnert 2021; Asgari and Mehrpouyan 2018; Khademi et al. 2012) are crucial aspects that 

should be included in an E-Learning authoring tool in order to develop high-quality content: 

Table 2.2 Important E-Learning authoring tool features 

Feature Description 

Responsiveness 

displays all information responsively, so learners may work 

on desktop PCs, tablets, or smartphones. 

collaborative allows participants to collaborate on E-Learning initiatives. 

Translation management 
includes translation management to simplify and shorten cre-

ation duration 

Sustainability allows to create online courses with reusable content. 

Course management 

provides content development, media preparation, reviews, 

internationalization, and item changes. So, the company can 

track process stages. 

Drag-&-drop editor 
feature a drag-and-drop editor to make content creation ea-

sier 

Templates 

includes templates to help get started and an outline of how 

a successful course is constructed and what aspects may be 

employed 

E-Learning standard

E-Learning courses must be exportable to all standard for-

mats, from SCORM and xAPI to HTML5, so they may be

used afterwards.

Integrated review process 
makes it easy to flag individual elements that need to be re-

viewed and adjusted as necessary before publication 

Easy integration of media 
includes a media library where images, movies, and audio 

assets may be uploaded and maintained for usability 

Interactive features 

requiring special interactive features such as video breaks 

with calls to action, accordions to open, hotspots, matching 

exercises, and active exploration of on-screen features 

Accessible gives alternatives for developing courses with low barriers. 

Range of question types includes several question formats for assessing knowledge. 

Multiple Educational Paths 

e-courses are linear. Learners must be able to alter their

course route based on educational goals, user preferences,

learning style, etc.

Costs authoring tools must be both efficient and affordable. 

https://www.knowledgeworker.com/en/blog/creating-your-own-etraining-sessions-use-this-checklist-to-identify-the-right-elearning-authoring-software
https://indjst.org/articles/a-group-comparison-of-e-learning-authoring-tools-in-educational-production-and-management
http://iranianesg.ir/articles/elearning/12/elearn12.pdf
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2.2.3.5 Interactivity in E-Learnings 

Interactivity is defined according to Steuer, "as the extent to which users can participate in 

modifying the form and content of a mediated environment in real time" (1992, p. 14). An in-

teractive E-learning is the "conversation" between learners and E-Learning technology that 

engages and involves them. It is an essential aspect of the E-Learning course creation process 

and provides excellent value. It requires that the learner acts or reacts to achieve a desired 

outcome or conclusion. Multiple choice quizzes, tests, E-Learning scenarios, simulations, ani-

mated videos, and so on help learners deepen their understanding of the subject matter by 

allowing them to explore, cope with unexpected situations, and learn from their mistakes (cf. 

Reeves 2012; Pappas 2015). The interactivity of E-Learning is a significant success element 

in virtual learning environments (Paechter et al. 2010).  

2.3 Instructional System Design Models 

With an instructional system design model, the previously described theories, can be put into 

practice since it gives structure and purpose to the learning content, which aids in visualizing 

and breaking down the creation of training material into phases (cf. IDC 2019). 

2.3.1 Human Centered Design 

During the development of a WBT, it must be kept in mind that the product is meant for edu-

cational purposes. Any technology meant for human use should be intuitive, useful, and enjo-

yable to employ. In 1985, Gould and Clayton identified three criteria to be considered while 

developing a human-centered system. This implies that designers must initially identify the 

intended users. Second, early in the development process, prototypes should be deployed by 

target users while their performance and responses are observed, documented, and evalua-

ted. Lastly, any problems detected during user testing must be resolved (cf. Gould and Clayton 

1985, p. 300).  

The fact that these principles were updated and included in the European Standard 9241-210, 

adopted in July 2019, demonstrates that they are still relevant today. The standard proposes 

a model for interactive content creation, a very general model that can be easily adapted to 

the needs and circumstances of a business or organization. It does not require a formal spe-

cification because it may be methodical, but it is nevertheless a framework. This is how the 

model appears (see Figure 2.6, cf. DIN ISO 9241-210:2019, p. 21): 

 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1460-2466.1992.tb00812.x
https://link.springer.com/referenceworkentry/10.1007%2F978-1-4419-1428-6_330
https://elearningindustry.com/elearning-interactivity-the-ultimate-guide-for-elearning-professionals
https://www.sciencedirect.com/science/article/abs/pii/S0360131509002000
https://www.instructionaldesigncentral.com/instructionaldesignmodels
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.84.8860&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.84.8860&rep=rep1&type=pdf
https://www.din.de/de/mitwirken/normenausschuesse/naerg/veroeffentlichungen/wdc-beuth:din21:313017070
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Figure 2.6  Human centered Design Framework 

Observing the model, it employs cyclic iteration, signifying that some steps can be repeated 

several times. It distinguishes between stages. After planning a human-centered design pro-

cess, it is important to understand and define the context of use. Based on this understanding, 

user requirements must be defined, a design solution that should meet the defined user requi-

rements must be produced, and the system is then prepared for evaluation. Depending on 

whether the evaluation shows that the system meets the requirements, the product can be 

released, otherwise it must go through one or more previous stages (cf. DIN ISO 9241-

210:2019 p.7).  

2.3.2 Design Thinking 

The development of needs-based solutions can be facilitated by Design Thinking. Design Thin-

king is a process that encourages designers to have an open mind to gain an understanding 

of what people truly require in specific circumstances and what contributes to the advancement 

of their reality. The method is distinguished by the creative cooperation of interdisciplinary 

teams in open working settings. These teams apply a design mentality as well as methodolo-

gies from other areas in order to develop fundamentally significant ideas, also known as real 

innovations (cf. Meinel and von Thienen 2016, p.1). The product design firms IDEO and 

d.school Bootcamp Bootleg identify the following as the five most important actions that com-

prise the process of design thinking (see Figure 2.7, cf. d.school n.d.):

 

https://www.din.de/de/mitwirken/normenausschuesse/naerg/veroeffentlichungen/wdc-beuth:din21:313017070
https://www.din.de/de/mitwirken/normenausschuesse/naerg/veroeffentlichungen/wdc-beuth:din21:313017070
https://www.researchgate.net/profile/Julia-Von-Thienen/publication/303594901_Design_Thinking/links/5ae9e1750f7e9b837d3c1bc0/Design-Thinking.pdf
https://dschool.stanford.edu/resources/design-thinking-bootleg


2 Theory & Literature Review 17 

 

Figure 2.7 Design Thinking actions 

The core of a human-centered design approach is empathy. To empathize 

with users, it is essential to examine their conduct in the context of their 

life. And to interact with users and conduct interviews through both 

scheduled and 'intercept' interactions, and finally, to experience the user's 

actions.  

In the define mode, empathy is unpacked, results are synthesized into com-

pelling requirements and insights, and a clear and meaningful issue is sco-

ped. Two goals of the define mode are to get a comprehensive under-

standing of the user and the design space, and to formulate an actionable 

issue statement. 

 The goal of ideation is to explore a vast solution space, consisting of a huge 

number of diverse ideas. This enormous repository of ideas may be used 

to create prototypes for user testing. 

Prototyping is the process of bringing ideas and experiments into the phy-

sical world. A prototype might consist of anything with a physical form. The 

resolution of the prototype should be proportional to the project's develo-

pment. Prototypes are most successful when people (design team, user, 

etc.) can engage with and experience them. The knowledge gained from 

these interactions can foster greater empathy and design effective respon-

ses. 

Testing is the opportunity to modify and improve the solutions. The test 

mode is an additional iterative mode in which low-resolution artifacts are 

contextualized into the user's life (cf. d.school n.d.) 

2.3.3 Learning Design Guidance 

Continental AG has created its own model for the process of developing a learning item. The 

model used by the firm is as follows (see  Figure 2.8, cf. Continental AG 2020): 

file:///C:/Users/uie46937/Downloads/d.school,%20Hasso%20Plattner%20Institute%20of%20Design%20at%20Stanford.%20(n.d.)%20An%20Introduction%20to%20Design%20Thinking%20process%20guide.%20Online:%20https:/web.stanford.edu/~mshanks/MichaelShanks/files/509554.pdf


2 Theory & Literature Review 18 

Figure 2.8 Continental AG's Learning Design Guidance 

Initially, a benchmarking and continuous improvement phase is done, during which standards 

and key performance indicators (KPIs) are defined, benchmarking inputs are obtained, and the 

resulting data is then gathered using the empathize concept provided by the Design Thinking 

theory (cf. Design Thinking). An integrated structural problem-solving strategy is also defined 

at this point. 

Following that, a needs assessment of the learning item is performed in which the existing 

situation is evaluated to determine the guidelines, target groups, and learning objectives of the 

learning objects. This phase step applies the ideate concept by examining the "why" of the 

learning element, resulting in a collection of ideas to be used in the prototype phase. 

During the concept development phase, the learning journey will be planned by defining all the 

touchpoints that learners must follow throughout the learning process. 

Design basic learning item outline phase is where all the ideas from the previous stage are 

applied to design a basic outline for the learning project. This phase provides instructions on 

creating the agenda, selecting the most suitable format, and deciding whether to create it in-

ternally or with the help of external experts. In the next stage, a supplier for project delivery is 

selected 

Finally, a pilot of the learning program is realized where an evaluation test is undertaken to 

collect feedback and suggestions for enhancing solutions from one or more preceding pha-

ses(cf. Continental AG). This step makes the Learning Design Guidance process iterative by 

allowing it to iterate through multiple phases to achieve the greatest possible result.  

Continental AG's learning design approach is evidently based on the methodology described 

in the European standard DIN ISO 9241-210 and the three guiding principles of Gould and 

Clayton (cf. chapter 2.3.1). The approach is developed in an iterative manner, with a focus on 

user requirements, prototyping, and continuous system development to achieve the desired 

outcomes. And to give learners with a meaningful learning experience through solutions that 

are engaging, enjoyable, and simple. Therefore, the design thinking components are incorpo-

rated into the learning design procedure. 

A group of people are involved in the entire process of developing an E-Learning. The following 

a list of the roles that were involved who took part in the training design process:  

The L&T department's Learning Business Partner (LBP) offered a full range of consulting ser-

vices, from early demand analysis to contracting and delivery. 

 

https://connext.conti.de/wikis/home?lang=de#!/wiki/We9a48a4472bc_4d94_ab70_3005eb4f7653/page/6.%20Realization%20of%20pilot
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The Subject Matter Expert (SME) from the ESH department from the VVA location, determined 

the overall content strategy and learning approach for his area of responsibility and delivered 

feedback on the prototype. 

The Learning Designer (LD-The Author) from the L&T department was responsible for the 

design and development of the WBT, applying didactical and technological perspective. 

Conducted the experiment and evaluated the results. 

The Decentral Learning Administrators (DLA) from the L&T Department, who uploaded the 

PDF-T and WBT to the LMS, assigned them to the users, and gathered feedback input (cf. 

Continental AG). 

Following the creation of the learning object employed in the case study for this project, the 

further steps will be addressed. From the perspective of a learning designer, all processes of 

the construction of a learning item are briefly described.  
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3 Creation of Digital Learning Resources 

This chapter describes the technique employed to construct the WBT by using the concepts 

and methods given in the preceding chapter 

3.1 Designing a Concept /Benchmark 

Creating high-quality educational materials requires benchmarking and iterative improvement 

as initial steps. In this step, the current state of ESH-Training throughout the organization was 

assessed, and a target state was then outlined (cf. chapter 1.2). Before adopting a WBT, it is 

vital to define the key performance indicators that will demonstrate whether the new approach 

is more effective than the existing one. 

Upon completion and user evaluation of the WBT, it is essential to establish if the current 

digitalization strategy for ESH-Training is more effective than the prior strategy and if additional 

digitalization of training is required across all corporate sectors. 

Comparisons will be made between the following KPIs of the training's quality: Facilitator, Con-

tent, Methods, Materials & Length, Learning Application, Organization, and Overall. These 

must improve as a result of the new training digitalization strategy. 

3.2 Assessment of Learning Item Needs 

In this stage, all the requirements of the learning item are analyzed by identifying its central 

theme, target groups and learning objectives. 

3.2.1 Central Theme 

To construct a WBT, it is crucial to describe its central theme with precision and clarity. The 

following has been determined as the ESH-Training's central theme: 

Training title: Arbeitssicherheit 2022 – Sicherheitsunterweisung – Vahrenwalder Str. 9, Fern-

roder Str. 9, Brühlstr. 9, Hans-Böckler-Allee 26, Gebäude 33a Va. 

Subject's importance: All workers must be reminded annually of the ESH requirements by law, 

and it is essential that they actively engage in and adhere to the ESH standards (cf. chapter 

1.2) 

Desired outcome: Participants must successfully finish the ESH-Training and demonstrate 

comprehension of the material by passing the questions at the end of the training to get the 

desired result. 

3.2.2 Target Group 

The target audience is comprised of all present or potential persons (recipients) who will be 

impacted by a certain measure. (cf. Kirchgeorg 2010). Target-group-oriented teaching and 

learning exemplifies the pedagogical concept of relating instruction to participants' needs, in-

terests, and experiences. The study of target groups assists in organizing learning opportuni-

ties for each target group. Insights into target groups and their learning styles may provide 

ideas for effective learning and teaching (cf.  Quilling 2016). 

In this stage, the target group for the ESH-Training was determined to be all 850 workers of 

Continental's headquarters department, who have diverse educational backgrounds and busi-

ness-related qualities. According to the fact that this training is required annually for all firm 

workers, some participants may be familiar with the topic, but there will also be newly hired 

participants who may be unfamiliar with it. This broadens the target audience. 

 

https://wirtschaftslexikon.gabler.de/definition/marktsegmentierung-40268
https://wb-web.de/wissen/lehren-lernen/lernstile-und-lerntypen.html/
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3.2.3 Learning Goals 

Learner goals are critical to the selection of acceptable teaching methods, and they are essen-

tial to the design of learning processes (cf. RUB n.d.) Learning objectives aid in the creation of 

course material, the selection of relevant learning resources, and the assessment of how well 

learners accomplish the course's set learning objectives (cf. Gundermann 2016, p.2). 

By using company-specific standards, the following goals were established. 

Learning Objectives 

After completing the ESH-Training, the learners know… 

…why workplace security is essential 

…what causes workplace accidents, how to prevent them, how to react, and how to report 

them. 

…what each emergency sign means. 

… the consequences of improper sitting posture and how to sit correctly. 

…the associated applications, concerns, and insurance for mobile work. 

…how and when to evacuate, as well as how to help. 

…how to get first responder, evacuation, or firefighter training and who the primary contact is 

for each concern. 

3.3 Design Basic Learning Item Outline 

Following the Benchmark and Continuous Improvement- and learning object re-requirements 

assessment stages, where the concepts of design thinking theory “empathize, define, and ide-

ate” were utilized to develop the learning object's guidelines, target group, learning goals, and 

format. The next step is to design a basic learning item outline and implement the prototype 

action. 

3.3.1 Learning Content & Structure Development 

Instructional materials are the subjects, themes, ideas, behaviors, concepts, and facts that are 

intended to be learned and form the basis of teaching and learning (cf. UNESCO n. d.). 

The content covered in the ESH-Training was separated into three sections: basic instruction, 

mobile working, and fire protection and emergencies. A knowledge exam was also included at 

the end of the training to assess whether the defined learning objectives had been met. See 

Table 3.1 for an overview of the learning material that was defined for the ESH-Training.  

Table 3.1 content table of the ESH-Training 

Subject Content 

B
a
s
ic

 I
n

s
tr

u
c
-

ti
o

n

Occupational safety and why it is important 

Workplace accidents: what causes them and how to prevent them 

Physical, psychological, and legal consequences of accidents 

How to respond in the case of an accident 

Crucial phone numbers 

When and how an accident report may be filed 

Where to locate first responder directories 

https://dbs-lin.ruhr-uni-bochum.de/lehreladen/planung-durchfuehrung-kompetenzorientierter-lehre/lehr-und-lernziele/
https://www.die-bonn.de/wb/2016-lernziel-01.pdf
http://www.ibe.unesco.org/en/glossary-curriculum-terminology/l/learning-content
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M
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Information on office space. 

Lighting for workspaces. 

Working environment 

Ergonomics in the workplace. 

Chair adjustments 

Posture-related stress and illness, as well as tips on how to sit properly while working 

How to apply for mobile work,  

what to consider, and mobile work insurance. 

How to act and who to call if a functioning computer is damaged. 

Ergonomics contacts 

F
ir

e
 P

ro
te

c
ti

o
n

 

Memorizing VVa evacuation spots 

How are evacuations notified? 

Where is VVa's collecting point? 

Identify safety pathways 

Behavior by fire alarms 

In an emergency, how do you report yourself? 

eScooter and pedelec workplace information 

How to become a First Responder, Evacuation and Fire Responder 

C
o

m
p

re
h

e
n

s
io

n
 

Q
u

e
s
ti

o
n

s

Multiple choice questions to check whether learner: 

Is aware of the obligations of the supervisors and employees. 

Understands the reporting deadline for an internal accident. 

What options are there for adjusting an office chair? 

What should they focus on when remote working? 

In which scenarios is trade association insurance coverage available when working re-

motely? 

Knows How do you find assembly spots in the event of an alert? 

Can recognize emergency signs and their relevant significance. 

3.3.2 Learning Format(s) 

Given the numerous factors to consider, such as budget, workforce size and type, location, 

period, and goals, selecting a training delivery system may be a difficult undertaking. There 

are many ways to deliver training today, which adds to the complexity and makes it harder to 

make decisions (cf. Gautam, 2019). 

Based on the data gathered in the preceding stages, we determined that the learning material 

should be developed as a WBT that includes explanatory videos, graphics, voice narration, 

and interactive features to actively engage the learner. Without learner participation or enga-

gement with the learning content, the digital method is no more effective than reading a text-

book (cf. Konermann and BG RCI 2020).  

3.3.3 Authoring Tools 

The LBP and the SME decided the format of the new digital training to be a WBT incorporating 

interactions, images, narrated text, and animation videos in the previous stage, associated 

authoring tools must be selected to produce each. 

The following (see Table 3.2) were selected as authoring tools for the learning object and its 

multimedia components. 

 

https://trainingindustry.com/articles/content-development/5-training-delivery-methods-to-use-in-your-ld-programs/
https://www.bgrci.de/fileadmin/BGRCI/Banner_und_Artikelbilder/Presse_und_Medien/Publikationen/BG_RCI_Magazin/E-Learning_in_der_Unterweisung.pdf
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Table 3.2 chosen authoring tools for the development 

Learning content Authoring tool 

Web-Based-Training Articulate storyline 3 

Videos Vyond 

Voice-over (audio) Amazon Polly 

Photo editor GIMP 

The table (Table 2.2) in chapter ( 2.2.3.4 “Authoring Tools for E-Learnings“) was used to as-

sess whether the various writing tools meet all the criteria necessary to create a high-quality 

learning experience. 

Articulate Storyline: An E-Learning development software based on Microsoft PowerPoint's 

user interface. It allows the construction of complicated and engaging training courses (cf. 

Articulate 2022). This tool will be used to create the WBT for ESH instruction. As it meets all 

of the important criteria for designing a high-quality learning environment (in Table 2.2), inclu-

ding providing a wide range of interactions, from basic quizzes to animations, and multimedia 

such as photos, videos, and audio, all other media required for this training can be incorporated 

into this WBT. 

Vyond. A web-based authoring tool for creating dynamic explanation videos or video-based 

learning. The software offers many combinations of whiteboard animations and current casual 

settings. 

Relevant aspects of this tool: 

• It offers an integrated review process that enables the creation of videos that may be shown
on many screen sizes. (Responsiveness)

• It enables the development of videos with reusable materials (sustainable).

• It contains a drag-and-drop editor, templates, and an extensive library of media (easy to
use).

• It provides efficient and inexpensive E-Learning standard format video downloads (such

as see SCORM) (cf. Vyond 2022).

GIMP: The contraction GIMP is the abbreviation for the GNU Image Manipulation Program. It 

is a worldwide, free image editor. The software generates icons, graphic design elements, and 

graphics for user interface components and mockups. GIMP also contains high-quality editing 

and retouching capabilities. (cf. Gimp 2022). Therefore, it is an ideal tool for modifying the 

photos given for the development of this course. 

Amazon Polly: Is a Text-to-Speech service available in a variety of languages, accents, and 

tones. The service employs powerful deep learning technology to synthesis natural-sounding 

human speech. It also provides Neural Text-to-Speech (cf. chapter 2.2.3.3) voices that provide 

advanced improvements in speech quality using a new machine learning technique. It also 

supports many SSML tags, to make spoken text sound more human (cf. chapter 2.2.3.30). The 

generated voice tracks may be downloaded as mp3 files, which can then be simply integrated 

into the Storyline project. 

3.3.4 Prototyping 

Prototyping enables designers to evaluate the practicability of the existing design and maybe 

discover how trial consumers feel about the product. It permits adequate testing and explora-

tion of design concepts before excessive expenditures are used (cf. chapter 2.3.2Design Thin-

king) 

 

https://articulate.com/about
https://www.vyond.com/why-vyond
https://www.gimp.org/
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A base material is required to create a prototype. The ESH PDF-T base material was delive-

red in the form of a 47-page PowerPoint presentation containing text and photos. 

In this step a storyline learning template is constructed. This stage involves specifying the 

training’s layout and structure.  

3.3.4.1 Training Layout: 

The master slide may be constructed similarly to how it is in PowerPoint by setting the general 

style, font style, size, and colors, as well as the logo's location. In this step, the ESH-Training 

slides have been defined (slides with only text, with text and an image, questions- and feed-

back slides). 

Figure 3.1 Training Layout 

Every content developer must adhere to a set of guidelines and standards. It is difficult to learn 

when forms are not organized. Standardized training enhances E-Learning participation (cf. 

Timbi-Sisalima et al. 2022). 

To produce a positive user experience, the title and body text's typography (location, font, 

color, and size) was developed in a user-friendly fashion (Shank 2017). The layout's hue was 

determined using Continental's color code (orange, gray, and black). In order to guarantee that 

the content is legible on a range of devices, the text size for headers (24 point) and body text 

(18 point) was specified (responsive). This is important given the increasing number of consu-

mers who complete trainings on their smartphones (Siepmann 2018, p.40). In addition, a pro-

gress indicator was placed on the left side of each slide so that users could easily identify 

where they are in the course and the range of material available (Penfold 2017). 

3.3.4.2 Training Structure 

The training structure was developed in Articulate Storyline with help from data acquired during 

the Learning Contents & Structure Development phase (cf. chapter 3.3.1). This consist of three 

chapters (see cf. Table 3.1) then a comprehension exam that the user must complete and 

pass. The structure of the training is as follows (see. Figure 3.2): 

 

https://www.mdpi.com/2071-1050/14/5/3052/htm
https://elearningindustry.com/deeper-learning-write-organize-part-2-readable-fonts-type-sizes
https://elearningindustry.com/deeper-learning-write-organize-part-2-readable-fonts-type-sizes
https://elearningindustry.com/scrolling-page-designs-in-your-elearning-8-strategies
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Figure 3.2 Training structure prototype 

The training starts with a cover-slide containing the training's title, as determined while estab-

lishing the training's central theme (see Chapter 3.2.1). By clicking the next button, the user is 

directed to the agenda screen, where the three chapters are presented as a menu alongside 

the quiz. By clicking on the chapter's title, the user can select which chapter to begin with. 

However, the quiz will not display until all three chapters have been completed (see Figure 

3.3.). 

Upon completion of each chapter, the user is returned to the agenda, where a checkmark 

denotes that the chapter has been completed. This will assist the user in keeping track of how 

many chapters have been completed. Finally, in accordance with the technical framework, 

once the learner has completed all the chapters, he/she must take a quiz. 
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Figure 3.3 WBT Agenda 

To prevent the user from skipping important portions of the training without completing the 

required tasks. ' (for example, clicking on specific areas to see information or answer questions 

etc.). A Trigger Wizard (see Figure 3.4) is used. 

The trigger wizard in Articulate Storyline enables developers to specify in JavaScript which 

actions should be executed when a specified condition is fulfilled. The trigger wizard built in 

this example (see Figure 3.4) prevents users from proceeding to the next slide if the required 

task on the current slide has not been done, and instead prompts them to finish the task before 

continuing.  

Figure 3.4 Trigger Wizard 

The training will only be reported as complete in the LMS when the user hits the (End E-Lear-

ning) button, which appears only when the user completes all chapters and the final quiz (see 

Figure 3.5). After completing the quiz, the user's scores will be shown as a percentage. Users 

can review the quiz, retake the quiz, or end the E-Learning. 
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Figure 3.5 End of E-learning submissions 

The LMS then issues a personalized certificate for the learners confirming that they have finis-

hed the ESH course. This offers an overview of the current state of systematizing occupational 

safety inside the business. As the documentation of workplace safety trainings helps to legal 

certainty to verify compliance with occupational health and safety regulations (see chapter 1.2). 

Therefore, the WBT exported as SCORM package and published on the LMS aids in meeting 

company technological requirements (see Table 1.1). 

After the overall structure and layout of the training have been designed, the LBP, the SME 

and the LD arrange a meeting during which the prototype training is briefly presented to get 

general feedback. Following the meeting, a prototype copy is provided to the SME for exten-

sive feedback. 

In this instance, the ESH SME from the VVA department was satisfied with the prototype and 

approved the finalization and development of the WBT. 

3.4 Content Development 

The LD may continue designing the WBT's content once the SME has validated the prototype. 

This thesis recommends that further design of the prototype should consider the risk of indu-

cing cognitive processes’ (extraneous, essential, and generative) overload (as per the CTML). 

It is also recommended that LDs recognize the value in individualizing content to reflect cultu-

ral, social and educational factors as well as learning styles and prior knowledge (Mantiri 2013). 

The WBT's interactions (see chapter 2.2.3.5) were thus designed to be user friendly to people 

of all ages and educational backgrounds. 

To create understandable content, a learning designer must have a thorough understanding 

of the topic area. After analyzing each slide, important information was gathered, and CTML 

principles were then applied. The following in this chapter are examples of this procedure. 

3.4.1 Reducing extraneous processing: 

For a high-quality WBT, it is necessary to keep the learner from becoming overwhelmed by 

too much information, which can be accomplished by removing superfluous text from the nar-

rated animation, emphasizing the most important words or images, and placing key phrases 

next to their corresponding images on the screen or page. Therefore, the coherence, signaling, 

temporal, redundancy, and spital contiguity principles must be implemented. The following are 

instances of how each principle was implemented during the development of the WBT. 

 

https://www.researchgate.net/publication/273043298_The_Influence_of_Culture_on_Learning_Styles
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3.4.1.1 The Coherence Principle 

The Coherence principle states that people learn best when they aren't distracted by extrane-

ous or irrelevant elements like words, pictures, or sounds that interrupt their concentration (cf. 

Mayer and Fiorella 2014, p. 281). 

Info: Employees who choose to volunteer as first responders in the case of an emergency can 

undergo a free certification training provided by the company. providing a general description 

of the first responder course and contact information. 

Presentation- Before: This information was provided on two slides: the first slide describes 

the first responder course, and the second slide contains the contact information for each lo-

cation's responsible party (see Figure 3.6 , Before cf. Kern 2021 pp.18-19). 

Presentation- After: One slide gives a course overview and contact information. Providing an 

outline of the course (cost, duration, and availability). And a button for learners who are inte-

rested in viewing the contact information, so that they are not exposed to extraneous informa-

tion if they are not interested (see Figure 3.6 after). 

https://www.cambridge.org/core/books/abs/cambridge-handbook-of-multimedia-learning/principles-for-reducing-extraneous-processing-in-multimedia-learning-coherence-signaling-redundancy-spatial-contiguity-and-temporal-contiguity-principles/CD5B7AE1279A9AB81F8EEBB53DBEC86E
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Figure 3.6 The Coherence Principle example 

3.4.1.2 The Signaling Principle 

This principle states that humans learn best when key words or concepts are highlighted on 

the screen to signify what to pay attention to (cf. Mayer and Fiorella 2014, pp. 281).  

Info: Employees should be warned that improper sitting posture at work can lead to major 

health issues, such as a dangerous inflammatory illness known as Carpal Tunnel Syndrome 

(CTS). 

Presentation-Before: The CTS problem is then stated at the end of the material concerning 

the negative effects of poor sitting posture (see Figure 3.7, Before Leverenz 2022, p.18). 

Presentation-After: Due to the importance of emphasizing the CTS syndrome, its description 

and affected area have been highlighted in the text and illustration to draw the learner's at-

tention to its significance. 
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Figure 3.7 The Signaling Principle example 

3.4.1.3 Temporal Contiguity 

According to the Temporal Contiguity Principle, the most effective way for people to learn is 

for related words and pictures to be given simultaneously (cf. Mayer and Fiorella 2014, pp. 

281).  

Info: It is crucial that the student understands the posture of healthy sitting, including how to 

place the hands and legs when seated, as well as how to sit dynamically (see Figure 3.8, 

Before Leverenz 2022, p.19). 

Presentation-Before: A set of instructions on how to position the hands and legs and how to 

sit dynamically is displayed next to a photograph illustrating a healthy sitting position.  

Presentation-After: The image of a healthy sitting posture is utilized as a model, and the user 

is instructed verbally to click on a keyword (arms, legs, dynamic sitting) to view the correspon-

ding instruction. The textual and visual instructions will be displayed simultaneously. 
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Figure 3.8 Temporal Contiguity Principle example 

3.4.1.4 The Redundancy Principle 

According to the redundancy principle, individuals learn better via story and visuals rather than 

narration, pictures, and text (cf. Mayer and Fiorella 2014, pp. 282). 

Info: To prevent workplace accidents, it is essential to recognize that they are not random 

occurrences. Most workplace accidents are avoidable and have identified causes. causing 

permanent mental or physical impairments may be the employer's culpability. And they cost 

everyone involved a substantial amount of money and can have legal consequences for the 

employer/supervisor. 

Presentation-Before: All information displayed as a list of phrases, together with an image of 

a cleaning equipment set (see Figure 3.9, Before Leverenz 2022, p.4). 

Presentation-After: As it is crucial to understand the seriousness of fetal accidents that occur 

at work or on the way to work. A one-minute video was made for this slide: The video opens 
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with a worker character moving packages through a warehouse. On his way, he comes across 

a red-marked box (indicating that it was not in its proper location), leading him to fall and get 

harmed. The worker then exclaims, "What a shame!" A female character (representing the 

training's speaker) then enters and says, pointing to the red box: "stop! Accidents are not ran-

dom events; they have a cause and may be prevented." The speaker then goes on to explain: 

"On the way to and from work, car accidents typically result in more severe injuries and can 

lead to lifelong mental and/or physical damage," while illustrating a scenario of a person 

rushing to work, getting into a car accident, and passing out. The narrator then states, "Ac-

cidents can lead to lifelong mental and/or physical impairments" while presenting a scenario 

of the worker sitting in a hospital and suffering physically and mentally (weeping)." Accidents 

can also have legal consequences for the employer/supervisor and cost everyone concerned 

a lot of money," she says. The worker character is then seen sitting in court, followed by a 

scene of several characters paying large sums of money. 
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Figure 3.9 The Redundancy Principle example 

3.4.1.5 The Spatial Contiguity Principle 

This principle states that people learn better when important information and pictures are phy-

sically near together on the screen. (cf. Mayer and Fiorella 2014, pp. 282). 

Info: Employees must be aware of the health risks that improper sitting posture may cause to 

various parts of the body. 

Presentation-before Listed next to a picture of a bad sitting posture are the various health 

issues that can be brought on by poor posture in the body (see Figure 3.10, Before Leverenz 

2022, p.17). 

Presentation-after: The health issues caused by improper sitting posture have been catego-

rized based on where in the human body they may occur, and the user will be able to see them 

by clicking on the relevant point in each region. Facilitating the association between the affec-

ted body part and the afflicted condition. 
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Figure 3.10 The Spatial Contiguity Principle example 

3.4.2 Managing Essential Processing 

Learner “essential overload” (see chapter 2.2.2.2) must be avoided to produce a high-quality 

WBT, and thus by providing learners with small chunks of relevant information, familiarizing 

them with the content prior to diving into it, and by using a combination of visuals, narration, 

and less text to convey the information. Therefore, the (Segmenting, Pre-training, and Moda-

lity) principles must be implemented (cf. Mayer and Pilgard 2014, p.319). 

3.4.2.1 The Segmenting Principle 

According to the Segmenting Principle, individuals learn more effectively when they get know-

ledge in little chunks as opposed to a continuous stream. Mayer found that students performed 

better in learning when they had more control over their own learning speed (cf. Ibid.).  

Info: Learners must be aware of the supervisors' legal obligations under the occupational sa-

fety law. 
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Presentation-before: In one section, six different legal requirements for supervisors are enu-

merated, each based on a different paragraph of the occupational safety law (see Figure 3.11, 

Before Leverenz 2022, p.5). 

Presentation-after: The paragraph number is used to divide the six legal requirements, which 

are then presented when the learner clicks on the rectangle containing the paragraph. A little 

animated short illustrates the legal obligation. To further empower learners, the WBT authoring 

tool's (Articulate Storyline) player provides several features and controls that allow users to 

pause and restart playback of the displayed learning content at their own learning pace. 

Figure 3.11 The Segmenting Principle example 

3.4.2.2 The Pre-training Principle 

According to the Pre-training Principle, people learn better if they are already familiar with 

some of the fundamentals. This sometimes involves comprehending fundamental definitions, 
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terminology, or ideas prior to beginning the learning process (cf. Mayer and Pilgard 2014, 

p.319).

Info: It is preferable that the learner begin the course having some prior understanding of the 

subject matter. 

Presentation-before: On the first slide of the PDF-T, the training's title, date, department 

name, and relevant locations are to be read, then the training's content begins directly on the 

following page (see Figure 3.12, Before Leverenz 2022, p.1). 

Presentation-after: The WBT begins with a brief opening video in which a female character 

introduces the training and displays the first slide. This character's voice accompanies the 

learner throughout the entire training, reading out all the content presented and acting as the 

trainer's mentor. Additionally, there is a menu at the beginning of the training that offers an 

overview of the titles of the subjects that will be addressed in the training. 
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Figure 3.12 The Pre-training Principle example 

3.4.2.3 The Modality Principle 

According to the Modality Principle, visuals and spoken words are preferable to written words 

and images for learning. If there is an excess of text, learners may become frustrated (cf. 

Mayer and Pilgard 2014, p.319). 

Info: In Germany in the year 2020, stairway accidents were one of the leading causes of mor-

tality when compared to automobile, drowning, and fire accidents. Important to note that nearly 

all deaths may have been prevented by using the railing. 

Presentation-before: Listed are the causes of death and the overall number of deaths. The 

conclusion is that more people die annually from falling downstairs than from car accidents, 

drowning, and fires. With a tragic conclusion that virtually all stair falls might have been avoided 

by using the handrail. a photograph shows a chalk outline of a dead person on stairs (see 

Figure 3.13, Before Leverenz 2022, p.7). 
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Presentation-after: Using a bar chart to visualize the data helps learners to easily identify 

stair falls as one of the leading causes of death. In addition, the fact that using the handrail 

may have saved lives in the majority of instances is highlighted to emphasize the importance 

of its usage. 

Figure 3.13 The Modality Principle example 

3.4.3 Fostering Generative Processing 

Lastly, it is essential that the offered material stimulates the learner to comprehend it. This can 

be achieved by increasing the use of visuals, presenting speech in a conversational manner 

and with a human voice, and reducing the use of talking heads in the training, as they do not 

encourage the learner (cf. Mayer 2009, p.222; Mayer 2017 p.314). Therefore the (Multimedia, 

presentation, voice, and imager) principles must be implemented like follows: 

3.4.3.1 The Multimedia Principle 

According to the Multimedia Principle, people learn better when they are provided with a com-

bination of text and visuals rather than simply text. Mayer's whole point of view is built on this 

concept, which he utilizes to support his claim that pictures and words function better together 

than they do alone (cf. Ibid.).  
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3.4.3.2 The Personalization Principle 

According to the Personalization Principle, people learn best through casual, conversational 

language as compared to highly formal language. A more informal tone significantly enhances 

the learning process. (cf. Ibid.)  

The vocabulary used in the ESH WBT was kept basic and straightforward. No complex termi-

nology was used to guarantee that the language was always clear. Keeping in mind that this 

training is intended for a diverse range of company workers, all of whom will have diverse 

educational and demographic backgrounds, the course must be designed to accommodate 

these differences. 

3.4.3.3 The Voice Principle 

According to the Voice Principle, humans learn better from a human voice than from a compu-

ter voice (cf. Ibid.). 

In this scenario, a Text-To-Speech (TTS) was utilized to provide the narration for the WBT, 

allowing the same training to be used in future years in compliance with training sustainability. 

Voice narrations may be modified more quickly and cost-effectively with TTS technology then 

those recorded by a real human. In this approach, any changes to the company's regulations 

can be easily reflected in the training. 

However, when generating the voice, the voice-principle was taken into account to improve 

the voice quality to sound more like a human voice This was accomplished utilizing the Ama-

zon Polly tool's NTTS service and the SSML tags feature (as explained in Speech Synthesis 

Markup Language). Following is a brief illustration of how the voice was generated using SSML 

tags. 

Figure 3.14 The Voice Principle example-  applying SSML-Tags 

The SSML tags used in this example generate a human-sounding voice by adding a pause for 

breathing between each paragraph and emphasizing key words by raising the speaker's pro-

sody on those words. 

3.4.3.4 The Image Principle 

A video with a talking head does not necessarily help with learning, according to the Image 

Principle. It is better to show relevant images on the screen than an instructor's talking head 

(cf. Mayer 2009, p.222; Mayer 2017 p.314). 

A talking character only appears three times during the WBT: when training begins to greet 

and advise users, when quizzes begin, and when training ends to thank the user for completing 

this training. During WBT, the user can only hear this character's voice and view animated 

images. 
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3.4.4 Quality Assurance Process 

Before moving on to the next phase of the project, the material uploads must first pass through 

the quality gate, which is a project milestone that needs certain predetermined criteria to be 

met. The purpose of this document is to provide benchmarks for quality standards. To succes-

sfully release material, LBPs and Content Releasers use this quality gate, which requires sign-

off from either a SME or stakeholder, LBP, or a Content Releaser. 

The quality gate checklist evaluates the E-Learning material based on its overall framework, 

general content, structure, visuals, audio, and learning management system (LMS) configura-

tion.  

After developing a WBT, it should be submitted to the LBP for a comprehensive examination. 

The SME and LBP must next do a quality gate check on the WBT by examining its overall 

framework, structure, general content, and multimedia components, as well as the LMS Setup, 

utilizing a checklist (see Table 3.3, cf. Continental AG): 

Table 3.3 Quality-Gate Checklist 

Quality Dimension Quality Criteria 

Overall Framework Analyzes if the content's ownership (SME) is apparent within the 

governance system, if the learning lifespan is clearly defined and alig-

ned with content, if the content is fully functional on all target devices 

(mobile app, laptop), and if the content's security is validated (no con-

fidential information on app). 

General Examines if learning goals are clearly defined, if task descriptions and 

completion criteria for tasks based on "applied knowledge" or "hands-

on experience" are complete and understandable, if the learning for-

mat is suitable for the defined learning goals and target group, if the 

language used in the learning item is understandable, and if the lear-

ning is delivered in the languages required by the relevant target 

group. 

Structure Learning materials are evaluated based on how effectively they are 

organized, how easy they are to navigate, and how engaging they are 

to participate in. This is especially true for online courses, which may 

be assessed using several metrics. And the LBP also checks to see  

if the material can be finished, whether learners always know where 

they are in the E-Learning (timing and navigation), and whether the 

most relevant information is consistently summarized. 

Visual The images of the instructional material are scrutinized to ensure that 

all materials / text elements are simple to read and comprehend, and 

whether the E-Learning design adheres to the E-Learning design gui-

delines. 

Audio The audio in the learning material is analyzed to see whether the E-

Learning animations are coordinated with the audio material and if the 

E-Learning audio track meets high quality criteria (adequate volume,

good understandability, no background noises, etc.)
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LMS Setup The LMS setup of the E-Learning material, is checked to see if there 

is a title and a detailed description of the item that includes the inten-

ded audience, prerequisites, timeframe, price, and any other relevant 

information. 

After passing all quality tests on the checklist, the WBT was exported as a SCORM package 

for uploading to the LMS. 
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4 Experiment 

The last stage of Continental's learning design guide is the implementation of the learning 

program's pilot, during which an assessment test is conducted to gather feedback and ideas 

for strengthening solutions developed in earlier stages. In this thesis, a pilot for both WBT  and 

PDF-T is implemented concurrently as an experiment to determine if the digitalization of trai-

ning improves its quality. This chapter describes the experimental techniques and procedures 

used to answer the thesis question. 

4.1 Data Collection 

To determine whether a WBT improves the quality of an ESH-Training in comparison to a PDF-

T, a small experiment has been conducted.  

The Methodology of the experiment resembles A/B testing, which is based on the concept of 

evaluating two variants of a system, in which the original version is compared to a newly mo-

dified version in order to achieve a specified objective (cf. Kreutzer 2021, p.155). In this exa-

mple, a select number of employees from the company have been tasked with testing and 

evaluating both the existing PDF-T version of the ESH-Training as well as the newly developed 

WBT to determine which of the two formats provides a superior quality of the overall learning 

experience. 

The approach requires a demographically varied group of participants to complete three steps: 

testing and evaluating the PDF version of the training, testing, and evaluating the WBT version 

of the training, and completing a detailed survey (see Figure 4.1). 

Figure 4.1 Experiment steps 

As a result, the outcome of this procedure serves as an evaluation of both trainings, which will 

help choose which training is preferable. The demographic survey determines how motivated 

employees are to use WBT for future learning after experiencing both training formats, and 

how this varies (or not) according to demographic factors. 

4.1.1 Materials and Methods 

This experiment requires the use of specific materials and methods. Both PDF-T and WBT 

formats are required for the initial comparison of two research item materials. The ESH depart-

ment of the VVA provided the initial PDF instruction, which was converted into a WBT. To 

evaluate the quality of the training, an evaluation method is required. The Kirkpatrick Evalua-

tion Model (KEM) was chosen because it was already being used throughout the organization 

for all trainings. 

 

https://www.beck-shop.de/kreutzer-online-marketing/product/33173690
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The KEM, developed by Donald Kirkpatrick, is the most popular approach for evaluate the 

effectiveness of a training program. The model analyzes trainings based on four levels of cri-

teria:  

Reaction: measures how the participants felt and their individual responses to the training or 

learning experience. 

Learning: measures the quantity of knowledge or intellectual capability gained by learning. 

Behavior: measures the degree to which learners implemented the acquired knowledge and 

modified their conduct. 

Results:  measures the effect of the learner’s enhanced performance on the business or en-

vironment. (cf. Falletta 1998; Kirkpatrick Partners 2022).  

To answer the thesis question of whether or not WBT increases the quality of an ESH-Training 

in comparison to a PDF-T, only the first level of this evaluation method must be performed and 

analyzed. In the first level of the Kirkpatrick approach, participants' responses are gathered 

using questionnaires known as "Happy Sheets" The company's standard Happy Sheets con-

sists of 14 questions about the facilitator, content, methods, materials, length, and overall trai-

ning experience (see Table 4.1, Original in Appendix 3). 

Table 4.1 Happy Sheet assessment questionnaire based on first-level evaluation of KEM 

Question ++ + 0 - - - 

Facilitator 

The content was delivered understandably (intonation, pace). 

Questions and/or technical problems were answered/ resol-

ved on time. 

Content 
The content was relevant and of current interest. 

The content was adapted to my previous knowledge. 

Methods, 

Materials 

& Length 

The amount of content covered was appropriate for the lear-

ning item. 

The set-up as virtual/ online learning worked well for the topic 

and content covered. 

The interactivity level was satisfactory and appropriate for the 

content covered. 

The learning item's length was appropriate for the content 

covered. 

Learning 

Applica-

tion 

The knowledge/methods that were taught in this learning item 

apply directly to the type of work that I do. 

The knowledge/methods gained from this learning item will 

be useful on my job. 

Organiza-

tion 

The learning item was well organized, and I have received all 

logistical information (time/date/location etc.) on time. 

Overall 

My personal expectations and learning goals were met during 

the learning item. 

Overall, I was satisfied with this learning item. 

I would recommend this learning item to others. 

For both training distribution and evaluation, an LMS platform is required. All educational ac-

tions performed by or on behalf of the organization are held in the specialized LMS (MySuc-

cess), which also supplies the assessment findings as a CVS dataset, which are exported and 

imported into a standardized Excel template for easy analysis. 

 

https://www.kirkpatrickpartners.com/about-us/don-kirkpatrick/
https://www.researchgate.net/publication/257496612_Evaluating_Training_Programs_The_Four_Levels_Donald_L_Kirkpatrick_Berrett-Koehler_Publishers_San_Francisco_CA_1996_229_pp
https://www.kirkpatrickpartners.com/the-kirkpatrick-model/
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To provide more accurate results regarding the intended audience, it is also necessary to do 

a demographic study; consequently, a Microsoft Forms-based online survey was created (see 

Appendix 4-5) to collect data about the demographics of the learners. 

The following table summarizes all the materials and methods used in this experiment (see 

Table 4.2). 

Table 4.2 Materials and methods used in the experiment 

Requirements Used material and methods Status 

Research item 1 The existing PDF-T Existed 

Research item 2 The newly developed WBT Had been created 

Evaluation sheet Kirkpatrick -Level 1 (Happy Sheets) Existed 

Evaluation Report Standard-Template in Excel Existed 

Demographic Survey Microsoft Forms Online Survey Had been created 

LMS platform MySuccess Existed 

4.1.2 Pilot Study 

The decentral learning administrator (DLA) uploaded both trainings (PDF-T and WBT) to the 

LMS, and they were ready to be assigned to the participants of the experiment. Due to the 

limited time available for the experiment, only the first two modules (Basic Instruction and Mo-

bile Working) of the Training were chosen for assessment (see Table 3.1). 

The team head of Recruiting Center Germany sent an email to VVA Department employees 

inviting them to take part in an experiment (see Appendix 1). Nineteen workers volunteered to 

take part in the experiment. A follow-up email has been then sent to those individuals explai-

ning the objective and methodology of the study (see Appendix 2). 

Participants' usernames and email addresses were given to the DLA in order for them to be 

assigned to both LMS Trainings. When users were assigned to both research items on the 

LMS, they received an email as well as a notification on their LMS profile (see Appendix 6). 

Links to both trainings were automatically added to the "My Learning Assignments" section of 

the user's LMS profile where the user can access them (see Appendix 7). After completing 

each training, participants were requested to provide feedback via an online form accessible 

via their LMS account. 

A week after the experiment's inception, 15 participants had completed all the required steps. 

Consequently, an email was sent to all participants encouraging those who have not yet finis-

hed the assignments to do so (see Appendix 11). 

But then end of the second week, all the 19 participants had completed the required steps. 

The DLA then supplied a CSV-formatted dataset of the feedback results of both (PDF and 

WBT) provided by the LMS, which was incorporated into a standard Excel template used by 

the organization to visualize the outcome data. 

4.2 Results 

Demographics survey findings and the outcomes of both trainings' happy sheets question-

naires will be provided in this chapter. 

4.2.1 Results of the Demographics Survey 

Only 16 of the experiment's 19 participants completed the demographic survey ( n=16): 
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Women make up 88% of the participants (n=14), while the remaining 2% (n=2) are men (see 

Figure 4.2 ).  

Figure 4.2 Gender representation of participants 

Participants varied in age from 21 to 50 years old. More than two-thirds (69%, n = 11) of res-

pondents are between the ages of 21-30, while just 19 % (n = 3) of those polled are between 

the ages of 41 and 50 (see Figure 4.3). 

Figure 4.3 Age representation of participants 

Most participants (56.25 %, n =9) had a bachelor or master's degree, while just one person 

had a PhD, one had a high school certificate, and the other two participants added "Diploma 

and specialist" to their highest degree (see Figure 4.4). 

Figure 4.4 Education level representation of participants 

In all, 16 of the participants (63 %) had been employed by the firm for at least a year, while just 

three (19 %) had been employed by the company for more than five years and three (19 %) 

had been employed by the company for less than a year (see Figure 4.5).  
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Figure 4.5 period of employment representation of participants 

Most participants (75 %, n=12) said that the felt motivated to adopt a Web-Based learning for 

training and knowledge improvement; three participants were somewhat motivated, and one 

person said he/she was neither motivated nor unmotivated (see Figure 4.6).  

Figure 4.6 Participants' motivation for web-based learning 

4.2.2 Results of the Happy Sheets  

The results of satisfaction surveys “Happy Sheets” are shown in this chapter, utilizing an Excel 

template for visualization. 

The template provides information on the number of participants and their responses in form 

of a table (see Appendix 13, 15) presenting the average scores for each of the fourteen ques-

tion and the overall average for each of the six criteria (Facilitator, content, Methods, Materials, 

and length, learning application, Organization, and the training overall, cf. chapter 4.1.1). The 

Overall average score ranges also from 1 to 5; if the aggregate average score is at least 4,3, 

it is regarded as an exceptionally high score. A score between 3,1 and 4,2 is deemed good, 

whilst a score of 3,0 or below is deemed poor. The template provides a radar chart visualizes 

the average of each criterion.  

These six criteria of the learner's degree of satisfaction are the KPIs established for the bench-

mark phase. The results will assist in determining if the digitization of existing training has 

enhanced its quality. 

4.2.2.1 Evaluation Results of the PDF-Training 

On the radar map, the quality of the PDF-Training is apparent, with the average rating of all six 

quality categories ranging from 3 to 3,9. The highest average score of 3,9 out of 5 points was 

awarded to the content and organization. In spite of this, the training obtained an overall score 

of 3 out of 5, meaning that the user's expectations and learning goals were not fully met throug-

hout the learning item (see Figure 4.7Figure 4.7). Indicating that users were not completely 
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satisfied with this learning item and that would be unlikely to suggest it to others (cf. Table 4.1; 

Appendix 13). 

Figure 4.7 PDF-Overall Evaluation 

The average rating for PDF-Training is in the center of the yellow category with an overall 

average of 3,5 which indicates that the training was just moderately competent. 

4.2.2.2 Evaluation Results of the Web-Based-Training 

An ideal hexagonal shape is formed through WBT  in terms of the six criteria; the average 

rating values of all six criteria are in close proximity to each other. The average is between 4,2 

and 4,3. Signifying a general satisfaction with the learning materials from the participants. 
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Figure 4.8 WBT -Overall Evaluation 

Overall, the WBT is in the green zone (see Figure 4.8), which denotes excellent training. 

In conclusion, after analyzing the rating of each training format separately and determining that 

WBT is favored by users over PDF-T, it is important to get a big-picture view of the diffe-

rences in quality between these trainings. Both learning formats were compared using 

a line graph (see Figure 4.9) based on the average score for each assessment criteria 

(facilitator, content, methods, materials, and length, learning application, organization, 

and the training overall). 

Figure 4.9 Comparation of  PDF-T and WBT 

Across all six criteria, the average grade for WBT is consistently higher than for PDF-T. Using 

a WBT as opposed to a PDF-T program resulted in a remarkable 40% increase in overall 

 

Legende: ● ≥ 4,3 % ● 4,2 - 3,1 % ● ≤ 3,0 %



4 Experiment 49 

 

satisfaction. Also worth mentioning is the increase of 27% in the average ratings for training 

methods, materials, and length, as well as the increase of 20,59% in the rating of WBT Facili-

tator. 
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5 Discussion of Results 

In this chapter, the results of the demographic survey and the happy sheet surveys for both 

trainings will be discussed.  

5.1 Demographics’ Results Discussion 

The demographics survey offered a summary of the demographics of the participants and their 

intention to use WBTs for learning. It came out that most employees who volunteered for these 

experiments were female. It was also evident that the vast majority of participants would like 

to use more WBTs. 

This section examines the association between the participant's (age and employment at the 

company) and their (degree of motivation to use WBT). 

According to the findings of the demographic Survey, all respondents between the ages of 31 

and 50 felt highly motivated by the of WBTs. This assertion was shared by 64% of those 

between the ages of 21 and 30, while 28% felt somewhat motivated and one was neither mo-

tivated nor unmotivated. (See Figure 5.1).  

Figure 5.1 Level of motivation to use WBTs, based on age of participants 

This assertion, however, cannot be generalized owing to the small sample size and the fact 

that the number of participants between the ages of 21 and 30 is much bigger than the number 

of those between the ages of 31 and 50, hence increasing the probability of divergent opinions. 

An examination of the motivational degree of utilizing WBTs for organizational learning and 

knowledge development based on length of employment at the company revealed that those 

who have worked for less than one year, those who have worked for more than five years, and 

six out of ten participants who have worked for one to five years are all highly motivated to use 

WBTs for these purposes. Only one of the participants felt neither motivated nor unmotivated 

(See Figure 5.2). 
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Figure 5.2 Level of motivation to use WBTs  based on length of employment 

Also here, since the number of participants in each group varied so much, it was hard to make 

conclusions about the association between work duration and willingness to use WBT. 

Gender may or may not influence the willingness to utilize WBT, however this survey only had 

two male participants, making it impossible to draw any conclusions on the topic. 

According to the findings of the demographic survey, the majority of participants are motivated 

to use WBT for their knowledge growth inside the organization. Moreover, despite the limited 

sample size and random selection of individuals, this research demonstrates that the partici-

pants' levels of education differ from each other’s. Therefore, the WBT content must strike a 

balance between not being too challenging for certain people and not being too dull for others. 

5.2 Happy Sheets’ Results Discussion 

The average responses to all fourteen questions on the Happy Sheets survey (see Table 4.1) 

are shown together with the standard error indicator in the following chart (see Figure 5.3) 

Table 5.1 Happy Sheets questions and average results for both WBT and PDF-Training 

Quality cri-

teria 

Ques-

tion ID 

Question Avg. 

WBT 

Avg. 

PDF-T 

Facilitator 

F1 The content was delivered understandably (intona-

tion, pace). 4,1 3,2 

F2 Questions and/or technical problems were ans-

wered/ resolved on time. 4,3 3,6 

Content 

C1 The content was relevant and of current interest. 4,4 4,1 

C2 The content was adapted to my previous know-

ledge. 4,3 3,7 
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Methods, 

Materials 

& Length 

M1 The amount of content covered was appropriate for 

the learning item. 4,3 3,6 

M2 The set-up as virtual/ online learning worked well 

for the topic and content covered. 4,6 3,4 

M3 The interactivity level was satisfactory and approp-

riate for the content covered. 4,1 2,5 

M4 The learning item's length was appropriate for the 

content covered. 4,0 3,7 

Learning 

Applica-

tion 

A1 The knowledge/methods that were taught in this 

learning item apply directly to the type of work that 

I do. 4,0 3,4 

A2 The knowledge/methods gained from this learning 

item will be useful on my job. 4,3 3,9 

Organiza-

tion 

O1 The learning item was well organized, and I have 

received all logistical information (time/date/loca-

tion etc) on time. 4,3 3,9 

Overall 

S1 My personal expectations and learning goals were 

met during the learning item. 4,3 3,1 

S2 Overall, I was satisfied with this learning item. 4,3 3,1 

S3 I would recommend this learning item to others. 4,2 2,9 

The calculation of the standard error is preceded by the calculation of the standard deviation 

of each question for both Web-based and PDF-Training, it is possible to evaluate at a glance 

how near the responses are to the mean. Thus, we can determine if the result's reliability is 

high or whether it was a coincidence. As the standard error is derived from the standard devi-

ation, a smaller variation in the sample will result in a smaller standard error. Significant diffe-

rences between the two trainings formats may also be inferred using the standard error. 
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Figure 5.3 Results of Happy Sheets with standard deviation of the mean 

It can be gathered from the graph that there is a significant difference between the two training 

formats in terms of the methods and materials used in training and the overall satisfaction with 

the trainings. 

The majority of the data points, as shown by the graph, fall between the line's extremes, sug-

gesting that the experiment's findings could be credible. 

The large increase in user overall satisfaction with the WBT can be linked to the implementa-

tion of principles designed to foster the learner's generative processing (Fostering Generative 

Processing), hence facilitating the learner to gain a full understanding of the studied topic. 

Even though both materials had identical learning goals and content, participants revealed that 

the knowledge they obtained from the WBT was more likely to be valuable in their jobs and 

had a direct application in their work. It is possible that the implementation of principles aimed 

at reducing superfluous processing and managing essential processing has contributed to an 

increase in user satisfaction with the learning content and application, which may have led 

learners to believe that the content of this WBT is more understandable and that the knowledge 

they have gained from the training can be applied in real life situations. The increase in average 

satisfaction may also possibly be attributable to Dale's CoE (cf. chapter 2.2.1.1) that the WBT 

requires learners to engage more senses (dual-assumption), in addition to the interactions 

featured in the WBT, compared to a PDF document. 

Despite the fact that both trainings had the same content structure, the WBT had a higher 

degree of organization, which may be attributed to the learner's ability (through interactivity 

feature) to navigate between modules and maintain track of the learning journey. 

The Methods, Materials & Length criterion examines the set-up as well as the interactivity level 

and the length of the learning item. Since the PDF-T lacked interactive elements, this may 

explain why the WBTs scored higher on this criterion. 

The facilitator criterion looks at how effectively the material was presented. The WBT scored 

better here as well, which might be related to the execution of the 12 principles in overall, that 

seek to reduce cognitive processing and make information more understandable for learners.  
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Concurrently with the writing of this paper, the whole ESH module was officially piloted in a 

Web-based version and assigned to all VVA site business personnel (n~350). More than 170 

employees have finished and evaluated the training. The total training evaluation score yielded 

the same result as the small sample experiment undertaken for this experiment. Which de-

monstrates that the results of the experiment with a small sample size are generally accepted 

as accurate. 

However, while evaluating the whole WBT module, the focus was on four key criteria (Content 

= 4,3, Overall = 4,2, Learning Application = 4,1, and Methods, Materials and Length = 4,4). 

Comparatively, the outcomes of the experiment are very similar. 
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6 Conclusion and Further Work 

As digitalization becomes increasingly crucial to all industries, it is essential to understand how 

the adoption of modern digitalized trainings can impact the quality and effectiveness of a trai-

ning.  

Answering the thesis's overarching question requires resolving two subsidiary inquiries. The 

question of the optimal WBT design must first be addressed. There is evidence that construc-

ting instructional strategies for ESH-Training using a theory-based framework (see chapter 

2.2) and leveraging technology for learning is advantageous. Using a combination of Dale's 

CoE Theory (see chapter 2.2.1.1) and the cognitive theory of multimedia learning (see chapter 

2.2.1.2), a WBT was developed that required learners to employ more senses to learn without 

overburdening cognitive processes.  

Moreover, the company's iterative instructional system design model (see chapter 2.3.3) was 

used to visualize and break down the development of training material into stages, providing 

structure and purpose to the learning content and making the user the focus of the experience 

by putting, their diverse needs at the center of the analysis, planning, development, implemen-

tation, and evaluation phases of the creation of WBT (see chapter 2.3). The five actions of 

design thinking theory were used at different stages in the system design model to generate 

significant ideas (see chapter 2.3.2). 

The second question that must be addressed is whether training quality can be measured. 

Using a questionnaire based on the first level of the Kirkpatrick model (see chapter 4.1.1), one 

may examine a learner's reaction to a training by examining how well it satisfies several quality 

criteria. 19 employees were randomly selected for an experiment comparing the quality of the 

WBT and PDF-T. It was determined that the WBT was clearly preferred by the participants. 

The outcomes revealed an improvement in quality across all specified quality criteria. 

This experiment has some limitations. The sample size for this study was small. Nonetheless, 

when the training was piloted with a larger number of workers and evaluated by more than 170 

employees, the evaluation of the degree of satisfaction was remarkably similar to the experi-

mental results. Due to the absence of access to personal data of participants in the company's 

evaluation process, it was challenging to get a better understanding of the correlation between 

the demographics of the target group and their degree of satisfaction. It would have been de-

sirable if the same satisfaction surveys had been combined with responses to demographic 

data to create a correlation. Furthermore, the experimental design of the study is solely quali-

tative, and the results can only be used for the generation of quantitative hypotheses to further 

interpret results based on statistical probabilities.  

Having addressed the two subsidiary questions of the thesis, the major question of whether a 

WBT increases the quality of an ESH-Training compared to an analog PDF-Training may be 

answered positively based on the data presented. By switching from analog PDF training set-

tings to digital interactive trainings, the quality of the company's training will improve, and the 

learning experience will be enhanced. In addition, the technological needs of a business are 

met using WBTs. 

Future research on the digitalization of ESH-Trainings in the business environment should 

build a clearer picture of how modern digital trainings influence employee performance in the 

execution of environmental, safety, and health guidelines. 

Furthermore, while this experiment measured the improvement in the quality of WBT in com-

parison to analog PDF-Trainings, observational studies are required to gain a deeper 
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understanding of different patterns of behavior; for example, to determine if the format in which 

a training is presented to employees is related to its learning effectiveness. 

In the experiment conducted for this thesis, men were less likely than women to respond to the 

invitation to participate in the pilot project. Is this an indication of a challenge that the HR team 

needs to address in encouraging men to take mandatory training seriously? 

It can also be investigated if employees are more likely to complete and recall WBT content 

than typical analog PDF-Trainings. This has substantial ramifications for mandated trainings 

in topics like EHS, Ethics and Compliance, and Anti-Bribery and Corruption. Indeed, it appears 

that WBTs are a potent tool for organizations like Continental and others who wish to make 

their workplaces safer, more compliant, and more cohesive. 
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Appendix 3 Happy sheet used for evaluation 

Learning Item

Location

Trainer

Date

Content

- - - 0 + + +

- - - 0 + + +

Facilitator

- - - 0 + + +

- - - 0 + + +

Learning Application

- - - 0 + + +

6. - - - 0 + + +

Methods, Materials & Length

- - - 0 + + +

- - - 0 + + +

9. - - - 0 + + +

10. - - - 0 + + +

Overall

- - - 0 + + +

12. - - - 0 + + +

13. - - - 0 + + +

Organization

- - - 0 + + +

Learning item

15.

Training Evaluation

Last Name (optional)

First Name (optional)

Participant's assessment after completion of the online learning item (such as e-learnings, videos, recorded virtual 

classroom training or any other online delivered formats of learning).

Division

Org. Unit

5.

7.

11.

16.

1.

2.

3.

8. The interactivity level was satisfactory and appropriate for the content 

covered.

4.

The learning item's length was appropriate for the content covered.

14.

What did you like best about this learning item? 

The knowledge/methods that were taught in this learning item apply directly 

to the type of work that I do.

The knowledge/methods gained from this learning item will be useful on my 

job.

The content was relevant and of current interest.

The content was adapted to my previous knowledge.

The content was delivered understandably (intonation, pace).

Questions and/or technical problems were answered/ resolved on time.

The set-up as virtual/ online learning worked well for the topic and content 

covered.

What suggestions do you have to improve this  learning item? / Other 

comments:

The amount of content covered was appropriate for the learning item.

My personal expectations and learning goals were met during the learning 

item.

Overall, I was satisfied with this learning item.

I would recommend this learning item to others.

The learning item was well organized and I have received all logistical 

information (time/date/location etc) on time.
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Appendix 13 PDF-Happy sheet responses 

Question Average N/A 5 

- 

4 - 3 

- 

2 

- 

1 

- 

Overall 

Average 

Facilitator 

The content was delivered under-

standably (intonation, pace). 
3,231 6 3 2 5 1 2 3,4 

Questions and/or technical prob-

lems were answered/ resolved on 

time. 

3,600 9 2 2 6 0 0 

Content 

The content was relevant and of 

current interest. 
4,105 0 7 8 3 1 0 3,9 

The content was adapted to my 

previous knowledge. 
3,684 0 4 10 1 3 1 

Methods, 

Materials & 

Length 

The amount of content covered 

was appropriate for the learning i-

tem. 

3,632 0 4 7 6 1 1 3,3 

The set-up as virtual/ online learn-

ing worked well for the topic and 

content covered. 

3,412 2 4 6 3 1 3 

The interactivity level was satis-

factory and appropriate for the 

content covered. 

2,500 3 1 3 3 5 4 

The learning item's length was ap-

propriate for the content covered. 
3,667 1 3 7 7 1 0 

Learning 

Application 

The knowledge/methods that 

were taught in this learning item 

apply directly to the type of work 

that I do. 

3,368 0 3 5 8 2 1 3,6 

The knowledge/methods gained 

from this learning item will be 

useful on my job. 

3,895 0 5 8 5 1 0 

Organiza-

tion 

The learning item was well orga-

nized, and I have received all lo-

gistical information (time/date/lo-

cation etc) on time. 

3,867 4 2 9 4 0 0 3,9 

Overall 

My personal expectations and 

learning goals were met during 

the learning item. 

3,053 0 1 6 7 3 2 3 

Overall, I was satisfied with this 

learning item. 
3,053 0 2 4 7 5 1 

I would recommend this learning 

item to others. 
2,895 0 2 3 6 7 1 
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Appendix 15 WBT-Happy sheet responses 

Question Average N/A 5 - 4 - 3 

- 

2 

- 

1 

- 

Overall 

Average 

Facilitator 

The content was delivered under-

standably (intonation, pace). 
4,105 0 7 9 1 2 0 4,2 

Questions and/or technical prob-

lems were answered/ resolved on 

time. 

4,273 8 5 4 2 0 0 

Content 

The content was relevant and of 

current interest. 
4,368 0 8 10 1 0 0 4,3 

The content was adapted to my 

previous knowledge. 
4,263 0 7 11 0 1 0 

Methods, 

Materials & 

Length 

The amount of content covered 

was appropriate for the learning i-

tem. 

4,316 0 8 9 2 0 0 4,2 

The set-up as virtual/ online learn-

ing worked well for the topic and 

content covered. 

4,632 0 13 5 1 0 0 

The interactivity level was satisfac-

tory and appropriate for the content 

covered. 

4,105 0 9 5 3 2 0 

The learning item's length was ap-

propriate for the content covered. 
4,000 0 7 7 3 2 0 

Learning 

Application 

The knowledge/methods that were 

taught in this learning item apply 

directly to the type of work that I 

do. 

4,000 2 5 7 5 0 0 4,2 

The knowledge/methods gained 

from this learning item will be 

useful on my job. 

4,333 1 6 12 0 0 0 

Organiza-

tion 

The learning item was well orga-

nized, and I have received all logis-

tical information (time/date/location 

etc) on time. 

4,267 4 6 7 2 0 0 4,3 

Overall 

My personal expectations and lear-

ning goals were met during the 

learning item. 

4,316 0 9 7 3 0 0 4,3 

Overall, I was satisfied with this 

learning item. 
4,105 0 8 8 3 0 0 

I would recommend this learning i-

tem to others. 
4,273 0 8 7 4 0 0 
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