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1. Introduction 

Technological developments at the turn of the 21st century led to radical changes in human 

communication and learning including a significant transformation of the concept of learning. 

The large amount of knowledge amassed at the world wide web became freely accessible for 

everyone and the idea of lifelong learning1 and learning outside the framework as school (non-

formal or informal learning) gained increasing importance. Due to portable smart devices and 

constant Internet access human communication or the learning process is not dependent on 

space and time, anymore. Consequently the education process itself experienced a significant 

change as well. We are living at the time of the Fourth Industrial Revolution during which 

technological improvements are leading to a cultural paradigm shift (Z. Karvalics, 2012) in all 

aspects of life. As Bertalan Komenczi asserts “the fundamental and rapid changes taking place 

in the cultural environment present a significant challenge both for pedagogy as a science and 

the education process itself” (Komenczi, 2013, 127). 

The information-based society of the 21st century compelled the rethinking of the content-based 

and technological requirements of the education process. In the higher education arena, this 

generative influence, that is the demand (and compulsion) for change, can be more clearly felt 

as graduates directly enter the labour market. Furthermore, higher education provides a more 

flexible framework for learning as it is more autonomous and less regulated from organizational 

and curricular aspects than secondary education2. Consequently, this system reacts faster and 

easier to the respective social and technological changes and the on-line surfaces and portals 

have a greater role and influence in this area as well. My dissertation focuses on problems and 

the potential solutions provided by web-based surfaces and portals promoting the teaching and 

learning process in the higher education arena.  

In the higher education arena internet-based educational materials, texts, on-line supported 

learning environments, multimedia options, e-Learning surfaces, and web-based services have 

a special importance as the students are mostly commuting adults continuing their studies 

besides work. Consequently, due to spatial and temporal restrictions students enrolled in part 

time programs cannot always participate in traditional courses (Benedek, 2012). Furthermore, 

compared to lower levels of learning mobile devices have greater importance for such students 

(Nyíri, 2009). The world wide web makes e-learning texts, surfaces supporting constructive, 

collaborative, and self-regulated learning, and virtual 3D spaces (Second Life, VIRCA) along 

with web 2.0-based learning support community applications available. Teachers can construct 

                                                           
1 In addition to several international documents (UNESCO, OECD) the concept of lifelong learning has been 

integrated into the Digital Instruction Strategy of Hungary, the National Info-communication Strategy 2014-2020, and 

in the document titled Gearing Up the Higher Education Arena as a major societal concern.  
2 The public education sector is less flexible as the National Curriculum and its curricular impact is a major 

determinative factor. 
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learning environments from these options and learners can select according to their own 

demands and objectives while forming their own Personal Learning Environments (PLE) 

(Attwell, 2007; Kárpáti, 2008). In addition to traditional class room-based knowledge 

acquisition and computer-based electronic learning the combined or blended learning approach 

appears to enjoy increasing significance (Forgó−Hauser−Kis-Tóth, 2012).  

Digital transformation3 or the complementing of the learning environment of educational 

institutions with electronic learning options including the use and continuous development of 

educational web-based services and applications is an essential requirement for achieving the 

desired changes. Today in 2018 there is a great need for the support of the work of instructors 

in higher education with web-based informatics systems facilitating the improvement of the 

respective teaching efforts in addition the expansion of the higher education arena (Kozma, 

n.d.). Furthermore, most students enrolled in higher education programs, possessing high levels 

of digital literacy (Bawden, 2001) and continuing their education while working (Benedek, 

2012) have a natural need for access to a greater variety of on-line learning support options and 

auxiliary materials via appropriately structured web pages and applications. 

2. Research objectives  

My research theme is located at the cross-section of the fields of pedagogical theory 

(didactics), technology, applied informatics, and Human-Computer Interaction. (HCI) My 

primary objective is the design and implementation of a digital on-line surface reflecting 

contemporary learning principles, perspectives, devices and trends while enhancing the 

selection of existing web-based systems and applications in a novel fashion. Said goal will be 

realized via Action Research and Design-Based Research methods in addition to the theoretical 

and empirical inquiry. 

Accordingly, with the aim of providing assistance to performing education and 

administration related tasks to instructors without a background in informatics and computer 

science in mind I designed and implemented an instruction portal framework system  Supported 

by said web surface, instructors can share auxiliary or educational support materials with 

students in a pre-conceived and structured manner along with exchanging messages. My goal 

is to enable instructors to use the web surface appearing in the form of a portal named Tanítlap 

(The teaching webpage). During the design stage I surveyed a variety of design principles and 

models in the fields of Human Computer Interaction, web ergonomy, usability, user experience 

and obstacle free access. I placed special emphasis on meeting the latest web standards 

(HTML5 and CS83), the inclusion of validator-reinforced codes, and the provision of obstacle 

free access4, while successfully performing on web ergonomic and usability tests. 

                                                           
3 AThe digital transformation is a process resulting in the expansion and enhancement of ICT-literacy (Tongori, 2012) 

in a generic fashion regardless of the respective subject matter via target-specific methodology and increased use of 

ICT devices and the respective virtual dimensions including webpagesl portals, and on-line surfaces (Racsko, 2017). 
4 The system should meet the” A” level requirement of the WCAG 2.0 standard. 
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Aiming to develop an appearance reflecting the responsiveness principle5 and to maximise the 

potential inherent in mobile learning I strove for optimal presentation of the given materials on 

mobile phones, tablets, laptops, and large screens according to the size of the given instrument. 

Surpassing basic presentation requirements, the respective display including appropriate colour, 

page, and menu arrangement can be shaped, modified and customized according to instructor 

needs.  

I also desired to develop a didactically sound system supporting frontal instruction, individual 

and group work along with differentiated and cooperative learning in curricular and 

extracurricular contexts. Additional objectives included enabling the system to provide 

background and support for the organization and implementation of progressive learning 

methods and assist instruction schemes utilizing blended learning options. 

3. The structure of the dissertation  

In Chapter One I present the respective research issues, operational objectives, and the relevant 

theses and hypotheses following an overview of the specific research problems. The three main 

theses are related to three fields of applied informatics: system design, system development, 

and system control. The presentation and substantiation of the hypotheses are based on the 

assessment of preliminary needs, the effectiveness or viability test, and web ergonomic 

examinations. 

Chapter Two dedicated to relevant achievements in pedagogy provides an analysis of the 

technological advances of the 21st century along with various European perspectives, 

principles, objectives6, and challenges brought about by the Internet. Special attention is paid 

to the question of electronic learning environments, and the respective virtual dimensions (on-

line web surfaces) related to the education process.  

Utilizing the latest research results Chapter Three focuses on the theoretical background of 

Human-Computer Interaction (HCI), the main design principles related to instructor web pages 

and portals, the respective quality assurance issues, web ergonomy criteria, accessibility 

questions, web standards, user experience, and the significance and cost-effectiveness of, 

usability tests, Chapter Four concentrates on the interpretation and analysis of the portal 

concept, and discusses the potential integration of the instruction framework portal into the 

electronic learning environment of the Hungarian higher education arena and its prospective 

role beside the currently used learning management systems (LMS). The chapter includes the 

description of selected best practices from relevant fields as well. 

                                                           
5 A webpage whose design reflects the responsiveness principle is perfectly suited to the respective display device 

while provides flexible images and optimal menu selection options. 
6 i.e.. Lifelong Learning, performance-based higher education, etc. 
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Chapter Five describes the respective research apparatus, research objectives, methods, and 

devices following an introduction covering the relevant theoretical background. Chapter Six 

introduces the research phases pertaining to the implementation of the instruction portal. The 

respective steps include preliminary assessments, design, development, and testing processes 

and system tests. This segment contains the theses and the respective research results as well. 

Furthermore, user training schemes determining the success of the Action Research process and 

the practical usability of the instructor portals are introduced as well7. Chapter Seven lists the 

potential further research and development options, while Chapter 8 summarizes the results of 

the respective research process. Table 1 describes the structure of the dissertation. 

Research phase The objective of the research phase Applied methods Device or means

Questionnaire 1 

(for instructors)
Questionnaire 2 

(for students)
2. System design, the structure of the conceptual basis

(a)

Survey of design models, qualitative 

method, survey of professional research 

results

qualitative Literature research

Questionnaire 1 

(for instructors)

Questionnaire 2 

(for students)

(c) Designing the conceptual basis of the system system design
User-Centred Design 

model

(c)
Testing the concept developed during the 

design stage

research development via 

Action research

Drupal content 

management system

4. System control

Technological monitoring of the system code analysing by validators Code validators

Testing the structure of the system, the 

control of the menu system

practicing with the menu 

system

Practical portal 

testing

Testing the portal for meeting the WCAG 2.0 

"A" level standard, code monitoring by 

validators

testing the accessibility 

options provided by the 

portal

WAVE (web 

accessibility testing 

software)

5. Web ergonomic testing

usability tests on the 

instructor and student side

Performance of micro-

tasks

ergonomic tests on the 

instructor and student side
Eye-tracker device

6. Effectiveness and viability tests 

Testing the frequency of visits and use, 

testing the attitude of the users

analysing the frequency of 

visits
Logfile analysing

Questionnaire 3 

(for students)

Questionnaire 4 

(for instructors)

1. Assessment of preliminary needs

(c)
Attitude research of the self-developed 

instructor portal

quantitative, written 

questionnaire

(b)

(b)

(b) and (c)
Ergonomic and usability testing of the self-

developed instructor portal

(c)

The examination of the legitimacy of 

instruction portals and the assessment of the 

respective receptive attitudes

quantitative, written 

questionnaire

Survey of content and functional 

expectations regarding instruction portals

quantitative, written 

questionnaire

3. System development

 
The meaning of the references indicated by lower case letters in column 1 will be discussed in the next chapter  

Table 1: Research apparatus 

                                                           
7Since no thesis or hypothesis is associated with this process it is not included in Table 1, titled Research apparatus. 

The respective subchapter dicusses such features as the ”learning by doing” type group training for instructors, on-

demand personal face to face consultations, Moodle-based chat and forum support, user instructions, tutorial videos 

(12 videos on YouTube with 1,2 hrs length).  
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4. Research apparatus and the applied methods 

I rely on all three types of pedagogical research methods described by Burkhardt and 

Schoenfeld, (BurkhardtSchoenfeld, 2003) The respective principles applying to research in the 

21st century8 include (a) the theoretical, qualitative approach also known as the “humanities 

approach,” (b) the quantitative or scientific method, (“the science approach”) and (c) research 

focusing on system development (“the engineering approach”). The table titled Research 

Apparatus shows the allocation of the given research methods or their sub-segment to the 

respective stages of research. In addition to indicating the given research types the research 

phases, objectives, applied methods and devices are also presented. The description of the 

respective research phases is preceded by a survey of professional research results during which 

I applied the qualitative method while covering three fields: pedagogy, HCI, and portal 

construction, Since there is no thesis or hypotheses related to it this item is not indicated in 

Table 1. 

4.1. Action Research 

In Action research both theoretical knowledge and practical ability play a significant role in 

addition to observations and reflection skills. According to Havas’ definition during action 

research everyday aspects are integrated into the educational process and are disclosed or 

“unwrapped” in order to examine the respective conceptual-logical, personal-organisational, 

and other considerations. The goal of action research is the improvement or optimization of a 

given activity (Havas, 2004, 2). I expect that the web surface developed as a result of my 

doctoral research to provide practical results in the field of pedagogy. Accordingly, in actual 

educational contexts I tested by Action Research how the portal created via Design-Based 

Research can support the education process, along with the respective methodological options, 

and to what extent it helps students and instructors in preparing for lessons. Based upon the 

experiences I continuously improved the usability method (structured portal) and I refined the 

device itself. 

4.2. Design-Based Research 

Design-Based Research is a systematic and flexible method aiming at the improvement of 

education via repeated analysis, design, development, and implementation. It results in design 

principles and theories, responding to the given real environment in which researchers and 

instructors jointly work (DBRC, 2003). The instructor portal framework system was developed 

via Design-Based Research. At first relying upon methodological and ergonomic research 

                                                           
8 I completed my doctoral studies at the Foundations and methodology of informatics program of the Doctoral School 

of Eötvös Loránd University. The design of the instruction portal reflects the latest trends in educational science and 

facilitates the realization and implementation of pedagogically relevant objectives and methods. 
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along with user surveys I elaborated the conceptual basis of the instructor portal framework 

system. Then I formed a system, that is I developed the instructor portal framework system 

called Tanítlap9.in order to check the appropriateness and soundness of the plan in practice. 

Furthermore, I explored the respective pedagogical advantages via Action Research. The 

research phases of the implementation of the instructor portal meet the criteria of Reeve’s often 

referenced Design-Based Research model forwarded in 2006. (Figure 16 of the dissertation) 

4.3. Methodological triangulation 

My research and the dissertation as well utilizes a wide selection of methodology, or a triangular 

approach (Miles and Huberman, 1994 qtd. in Sántha, 2007). Accordingly I rely on several tests 

and analyses including quantitative questionnaire-based surveys, assessments,10 eye tracker 

movement device supported usability tests11, and logfile analysis, in addition to surveying the 

professional literature, and performing Action Researchand Design-Based Research.  

5. The theses, hypotheses, and research results presented in the dissertation  

5.1. Assessment of preliminary needs research phase 

This research phase proved the legitimacy of elaboration of the instructor portal framework 

system for use at the Eszterházy Károly University12 as all hypotheses (H1a, H1b, H2, H3) 

were substantiated. The hypotheses were substantiated or examined via questionnaire based 

surveys. 

The examination of the H1a hypothesis revealed that 60.7% of the instructors surveyed, that 

is 51 out of the sample of 84 (N1=84) did not have a web page and 72.5%, that is, 37 out of the 

51 would have liked their own webpage, The hypothesis assumed a substantiation limit of 50%.  

The examination of hypothesis H1b proved that 71.2% of the sample of 163 students (N2=163) 

wished that instructors had their own webpage. The substantiation threshold was 50%. 

Hypothesis H2 was proven as 71.43% of instructors and 82.83% of students considered 

instructor web pages useful and indispensable. This value was well over the 50% substantiation 

threshold.  

  

                                                           
9 The address of my own site in the Tanítlap portal framework system is: http://tanitlap.uni-eger.hu/csilla/, l.a.: 

2018.03.29. 
10The questionnaires were evaluated by the SPSS 17. statistical analysis software. 
11 I relied on the work of RubinChisnell (2008) listed in the bibliographical section. 
12 Eszterházy Károly University (named Eszterházy Károly College until June 30, 2016). 

http://tanitlap.uni-eger.hu/csilla/
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Hypothesis 3 (H3) was substantiated as 8 out of 16 teachers responding to the survey reported 

that they use the Moodle framework system along with their own webpage, and the rest of the 

respondents use either only one or none of these options. I aimed to prove the legitimacy of a 

separate instructor web page besides the Moodle learning management system. 

5.2. System design 

Thesis 1: One can design a conceptual base for a web system facilitating the preparation of 

an instructor website providing practical support for the work of instructors and the learning 

process while its display, structure, content and function meet the respective demands of 

instructors and students13. 

The goals of Thesis One have been realized. Accordingly, I prepared a detailed and carefully 

considered conceptual basis. facilitating the construction of the abovementioned instructor 

portal. 

The hypotheses (H4a, H4b and H5) forwarded during the design process have been realized, 

as most instructors and learners (>=75%) expect to gain access to support materials via the 

web pages and both groups consider message sending and information transmission essential. 

The hypotheses and the questionnaire based surveys were required for the exact assessment of 

the contents and functions expected of an instructor portal. Consequently, the respective results 

influenced the portal development process. 14 

5.3. System development 

Thesis 2: The forwarded design facilitates the preparation of a system helping instructors 

with low or medium level digital competence (IKER15 1. or 2. levels), in such daily activities 

as updating their webpage, uploading content, and appropriately using the given system.16. 

Thesis 2 was realized. The Tanítlap system was completed. Two of the eight portal users rate 

their own digital literacy or computer proficiency at IKER 1. while four locate their proficiency 

at IKER 2. level. These insructors use the system independently in the course of their everyday 

work. 

  

                                                           
13 Includes information and functions, whichat least 75% of instructors and students considered important to be 

included at an instructor webpage.  
14 The principle of User Centred Design e (Corry–Frick–Hansen, 1997played an important role during this stage. 
15 IKER concept: http://progress.hu/iker-onertekelo/, IKER levels: http://bit.ly/2BZ3mKC, l.a.: 2017.12.16. 
16 This helps in assessing the appropriateness of the concept.  

http://progress.hu/iker-onertekelo/
http://bit.ly/2BZ3mKC
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 5.4. System control 

Thesis 3: It is possible to construct a Drupal based multisite instructor portal system  without 

the modification of the central component of the system with source codes HTML5 and 

CSS3 along with standards containing appropriate validated codes meeting the WCAG 2.0 

A level criteria of the obstacle free accessibility.  

Thesis 3 was realised as the respective instructor portal meets the abovementioned source code 

and other standards. 

5.5. Web ergonomic testing 

5.5.1. Hypotheses concerning the ability of the surface to meet ergonomic requirements  

The construction and substantiation of the hypotheses related to this research phase assured that 

the completed and tested Tanítlap portal could be used in ergonomically correct and appropriate 

ways.  

Out of the three hypotheses (H6, H7 and H8) related to the use of the surface one was 

substantiated, and two could not be proven. In order to probe the hypotheses I relied on eye-

tracker supported usability tests. 

Hypothesis 6 (H6) holding that only the titles of the news and calendar events should be 

readable on the main page was justified since a clear majority of students can find the respective 

news within 3 seconds and this solution allows a comprehensive view and does not occupy too 

much space on the screen. 

Hypothesis 7 (H7) was not substantiated. I assumed that an automatic scroll function opening 

from the main menu points is not necessary as the respective information could be revealed via 

clicking on the relevant menu point. My hypothesis also supposed that most users (>=80%) are 

capable to find a given menu point within 3 seconds. However, only 2 of the 42 given sample 

were capable to do so and only after 10 seconds, while the rest could not finish this task even 

after a minute. 

Hypothesis 8 (H8) was not substantiated. While it was expected that a significant majority of 

the users (>=80%) would find the details of the class assignments in the auxiliary materials 

segment within 3 seconds, only 6 persons of the sample of 42 were able to do so as it took them 

around 10 seconds or even more to complete given task. 

Due to the failure of the H7 and H8 hypotheses I decided to modify the surface, thus I automated 

the scroll down function and established a separate block and entry for the display of the class 

assignments. 
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5.5.2. Hypothesis related to usability testing  

As Jacob Nielsen argues usability tests performed with 15 persons can eliminate 100% of 

ergonomic errors. (Nielsen 2000). Since I was somewhat doubtful concerning the viability of 

this assertion, I established a hypothesis concerning the sample size of usability tests. 

Consequently, H9 hypothesis assumes that a usability test performed with twice the size of the 

sample (30) determined by Nielsen would reveal further ergonomic errors, thus it will be proven 

that a sample of 15 is not sufficient to identify 100% of the given errors. 

Hypothesis 9 was not substantiated. As the micro-assignments performed during the usability 

testing process with a sample of less than 15 could have proven the ergonomic appropriateness 

of the respective solutions. Furthermore,  a sample including almost three times the size of 

Nielsen’s (42) would not reveal more ergonomic errors, than those of performed with 15 

persons. 

5.6. Effectiveness and viability test 

During the effectiveness and viability test I probed the given attitudes of users, that is, how 

much do the instructors and students like the portal and how they rate the respective utility. All 

three research hypotheses (H10, H11 and H12) were substantiated, and the respective tests 

were performed with questionnaire based surveys and log file analyses.)  

Hypothesis 10 (H10) was substantiated as at least 76% of students consider the portal 

important and in light of the 5 tested activities either performed in class or at home the findings 

surpass the expected substantiation threshold. 

Hypothesis 11(H11) was also substantiated as 100% of instructors and 86,5% of students 

consider course support the most important feature. The expected substantiation threshold 

regarding both groups of users was 80%.  

Hypothesis 12 (H12) was also substantiated as the portal was rated both by students and 

instructors at 4 on the Nielsen scale. (Nielsen, 2012). 

Finally, it can be concluded that the Tanítlap instruction framewok portal is popular and 

considered useful both by instructors and students in curricular and extracurricular contexts.  
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