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1. Executive Summary 

1.1 Multicriteria Analysis and Education 

 

The literature review regarding multicriteria analysis especially in the period up until 2004 did not 

focus so much on education and more specifically on distance education. In the specific era 

multicriteria decision analysis is trying to define its field and optimize its performance. At the same 

time, a lot of studies have taken place in the effort to evaluate the synergies among MCDA and other 

scientific fields. Best practices are also discussed and analyzed. In this context, the process of decision-

making is frequently analyzed in literature and often accompanied by identified aids and barriers. 

Individual suggestions and approaches to upgrade the decision-making procedures and tools are also 

considered and presented. A very interesting aspect of the studies involved the ways and tools that 

can facilitate learning in the case of decision makers and provide useful feedback to them. It is worth 

mentioning that a great deal of research focuses on the subjective preferences and values procured 

by the decision makers. Research is evolving to embrace more fields of application for multicriteria 

analysis. In the years from 2005 to 2014 Multicriteria analysis and Distance Education are presenting 

strong cooperation. 

 

1.1.1 The Development of Multicriteria Analysis and Distance Education Association 

 

In the early studies of multicriteria analysis, a lot of effort focused on defining the field, highlighting 

the decision process and expectations. Special attention was provided to analyzing the available tools, 

with emphasis on AHP, as it was one of the most widespread approaches for decision making. A 

comparison of various multicriteria tools and techniques have also taken place. Indeed, the initial 

steps for multicriteria analysis focus on the profile of the multicriteria analysis.  

CǳǊǘƘŜǊƳƻǊŜΣ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ƻŦ ƳǳƭǘƛŎǊƛǘŜǊƛŀ ŀǇǇƭƛŎŀǘƛƻƴǎΩ ƻǇǘƛƻƴǎ ŀǊŜ ŀƭǎƻ ŘƛǎŎǳǎǎŜŘΦ !ǎ ǘƘŜ ȅŜŀǊǎ 

pass, multicriteria analyses is becoming an established approach for decision making problems and 

meet the needs of distance education. The various generic approaches are also identified that 

included: multi-attribute utility theory, outranking relations and interactive methods. 

At a certain point in time, both multicriteria analysis and distance education have matured enough to 

cooperate and integrate. Therefore, a lot of research and studies, analyzed decision making needs, 
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processes and capabilities in the context of distance education and show aspects of how various 

decision aids support each step of the process. It is safe to conclude that in the early years, there is 

not a significant association between multicriteria analysis and distance education. As the years pass, 

a strong association between these two fields is building up and develop continuously. In the centre 

of the synergies among these fields, one could highlight the user satisfaction. Moreover, a vast amount 

of studies are focusing on web- based evaluation models which implement a multiple criteria 

methodology. 

The field of cooperation among multicriteria analysis and distance education is nowadays vast. The 

integration of approaches, techniques, tools and applications provides an added value to the field of 

distance education. In this context, the synergy among Visual Interactive Modelling and Decision 

Support Systems facilitates the learning process of decision makers. Furthermore, within virtual 

learning environments, multicriteria analysis has combined with data mining to identify learning 

preferences of students. Focusing on distance education a lot of studies have examined approaches 

to evaluate all aspects of e-learning environments and considered the criteria and principles to apply 

to the evaluations. Pedagogical principles were employed to facilitate assessment. Moreover, 

multicriteria analysis methods are employed to redesign university courses. 

Researchers proposed to standardize digital content for e-learning systems and at the same time 

evaluate the quality of digital content and its performance in an e-learning platform. In this context, 

all the approaches, to assess e-learning environments, have focused on the users (students, 

instructors) and the platform itself.  

Investigation has moved towards the user, and tried to identify what is the most important or 

influential factor to learners in online education, based on a quality model. Studies also focus on the 

people supporting the educational process. It seems true, that personnel with a collectivist culture 

were more likely to be committed to learning organizations. Furthermore, people in education have 

to be evaluated as well, especially faculty. Faculty, could be evaluated based on: 

(a) the comparison of the performance of academic staff with performance targets  

(b) the definition of the multicriteria value profile of each faculty member  

(c) the computation of an overall value score for each faculty member  

(d) the assignment of faculty members to rating categories 

The model allows: 

(a) the comparison of the performance of academic staff with performance targets  

(b) the definition of the multicriteria value profile of each faculty member  
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(c) the computation of an overall value score for each faculty member  

(d) the assignment of faculty members to rating categories. 

A more focused approach considered learning scenarios. This approach is trying to associate learning 

scenarios to particular learner groups.  

 

1.1.2 Criteria for Evaluating E-learning Technologies 

Apart from Students and Instructors the studies also examined different learning technologies, which 

were evaluated and compared from different points of view, based on multicriteria analysis. Similarly, 

e-learning technologies were evaluated based on a plethora of criteria. The latter included: 

Á Security,  

Á Contents quality, 

Á On-line resources,  

Á Student/instructor satisfaction, 

Á Level of interactivity 

Similarly, additional criteria that have been taken into account for assessing the E-learning 

applications, include the following: 

Á system quality,  

Á service quality,  

Á content quality,  

Á learner perspective,  

Á instructor attitudes, 

Á ǎǳǇǇƻǊǘƛǾŜ ƛǎǎǳŜǎ ŀƴŘ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ƭŜŀǊƴŜǊǎΩ ǇŜǊŎŜƛǾŜŘ ǎŀǘƛǎŦŀŎǘƛƻƴ 

Moreover, the assessment could also consider the following criteria: 

Á General interface design,  

Á Web-site specific design, and  

Á Instructional design 

It is not only multicriteria analysis that contributed to the evaluation of e-learning systems. Research 

also employed analytical models to evaluate the operation of online education with emphasis on user 
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ǎŀǘƛǎŦŀŎǘƛƻƴΦ CǳǊǘƘŜǊƳƻǊŜΣ Ƴŀƴȅ ǎǘǳŘƛŜǎ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŎǊƛǘŜǊƛŀ ǘƻ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ǿƘŜƴ ƳŜŀǎǳǊƛƴƎ Ŝπ

ƭŜŀǊƴƛƴƎ ŜŦŦŜŎǘƛǾŜƴŜǎǎΦ ¢ǿƻ ŎǊƛǘŜǊƛŀ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ƴŀƳŜƭȅΥ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŜπƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳ ŀƴŘ 

learner attractiveness. In addition, it should also be mentioned that multicriteria analysis was 

employed for the evaluation of the web-based e-learning system. This approach was based on learner 

satisfaction. Learners regarded the learner interface as being the most important dimension of 

decision criteria. 

It should be mentioned that before assessing the e-learning technology, multicriteria analysis 

facilitates the decisions regarding various aspects of the design of online educational systems. There 

are various approaches that studies utilized in order to integrate multicriteria analysis in decisions 

regarding realization of e-learning systems. Similarly, multicriteria analysis is used to evaluate m-

learning applications. 

Furthermore, the assessment of an e-learning system could be also focused on instructors. The latter 

can facilitate understanding what critical functionalities an e-learning system should include so that it 

will be useful for instructors. 

 

1.1.3 Fields of Application 

The fields of application of multicriteria analysis in the domain of distance education and learning are 

numerous. Synergies and applications  could be summarized in the following: 

Á Teaching Multicriteria analysis and especially AHP is a significant subject for MBA students 

Á Multicriteria analysis has been used to select a computerized student-information system 

Á Multi-criteria allocation decision support system (MCADSS) which was developed for 

assigning students to groups 

Á MCDA software package, to help students assess alternative career paths. 

Á MCDM applications in higher education administration, followed by planning, evaluation and 

other purposes 

Á Application of the multicriteria method of Simple Multi-Attribute Rating Technique (SMART), 

to support the IS Department of Leeds University when prioritizing IS projects. 

Á Evaluating academic research performance at universities and research institutes - allocate 

resources more efficiently than previously to its research units. 
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Á Design and implementation of a multicriteria group-decision-making model based on the 

analytic hierarchy process, in order the best candidates to be selected and be sent overseas 

to do graduate studies 

Á New weighting methodology to deal with multiple-criteria and multiple-level evaluation 

problems 

Á Define a compromise weight for multi-criteria group decision making with individual 

preference 

Á Web-HIPRE in environmental decision making. through the method of Multi-attribute Value 

Theory (MAVT). 

Á INSPIRE (INtelligent System for Personalized Instruction in a Remote Environment) 

Á Tentative guidelines to choose an appropriate MCDA method 

Á Examine the inconsistencies for preferential information used in multicriteria decision 

analysis (MCDA) problems 

Á Highlight the different approaches of Data Envelopment Analysis (DEA) and Multiple Criteria 

Decision Making (MCDM) 

Á Application of multicriteria analysis can facilitate learning for the actors regarding the issues 

they are facing. 

Á Development of an MCDA model frameworks for considering individual views to achieve 

group decisions 

Á The analysis of students' preferences in e-learning courses is also a field of interest. The 

approach is based on the principles of theory of committees and elections and multicriteria 

disaggregation-aggregation decision aid approaches. 

Á Within virtual learning environments a specific focus is on the interactivity of students using 

a multicriteria approach and data mining. 

Á Multicriteria analysis is also used to optimize energy efficiency for the incorporation of the 

available technologies. 

Á E-Learning Assessment Models based on various parameters suggested by the students 

Á Heuristic multi-criteria methodology using the learner satisfaction perspective  is proposed 

to support evaluation-based activities for web-based E-Learning Systems. 

Á Holistic and aspirational MCDM methods may outperform weighting methods in the 

facilitation of a learning environment. 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of 

this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and the 

Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the 

information contained therein. 

11 

Á A  multicriteria decision analysis model for faculty evaluation and educational program 

improvement. 

Á Development and application of the cost-utility framework to guide decision makers in 

finding or gathering suitable evidence to evaluate educational strategies against a variety of 

objective and subjective criteria. 

Á A multi-criteria assessment system, that allows students to be assessed without being tied 

to a specific technique. 

Á MCDM evaluation method is used in achieving the desired benefit of apprising university 

leaders and decision-makers about the colleges that contribute the most to achieving their 

strategic objectives and worldwide designations. 

Á A multicriteria based new approach to rank university colleges by evaluating their 

educational quality. 

Á Application of the multiple criteria decision-making techniques to four major higher 

education decision problems, namely resource allocation, performance measurement, 

budgeting, and scheduling. 

Á One crucial decision students of secondary education are asked to take is what kind of 

educational, occupational studies they will follow, what career to choose.  Choosing to 

further one's education by attending a University abroad for undergraduate studies is a 

complex process since multidimensional decisions have to be taken. 

Á Framework of evaluating the efficiency of decision-making units, in this case ς HEIs, to value 

the performance of the technology transfer process. 

Á Definition of reliable criteria through analytical network process for a Hybrid Multi-Criteria 

Decision-Making Approach to evaluate open and distance education websites. 

Á Two-Stage Multi-Criteria Decision-Making Approach with Grey Theory for identifying critical 

factors and evaluating e-learning  websites to improve online educational platforms as well as 

to e-learners. 

 

1.1.4 Specific Studies and Proposed Applications Relevant to ODLEP 

Within the plethora of relevant studies, a number of them stand out and proove useful for the ODLEP 

approach and methodology. These studies included the following tools, approaches and software: 

Á IRIS: A DSS for Multiple Criteria Sorting Problems 
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Á The PROMETHEE and VIMDA methods 

Á The goal of MCADSS is to maximize the diversity of members within groups, while minimizing 

the average differences between groups 

Á Criterium: an MCDA software package 

Á INSPIRE (INtelligent System for Personalized Instruction in a Remote Environment) assists 

distance students during their study by constructing and presenting lessons that correspond 

ǘƻ ǎǇŜŎƛŦƛŎ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎΣ ŀŎŎƻƳƳƻŘŀǘƛƴƎ ǎǘǳŘŜƴǘΩǎ ƪƴƻǿƭŜŘƎŜ ƭŜǾŜƭ ŀƴŘ ƭŜŀǊƴƛƴg style. 

The proposed method, using fuzzy logic and Analytic Hierarchy Process to represent the 

knowledge of the teacher-ŜȄǇŜǊǘ ƻƴ ǎǘǳŘŜƴǘΩǎ ŘƛŀƎƴƻǎƛǎΣ ŀƴŀƭȅȊŜǎ ǎǘǳŘŜƴǘϥǎ ŀƴǎǿŜǊǎ ǘƻ 

questions of varying difficulty and importance, and estimates the knowledge level of the 

student. 

Á Euclid is a sophisticated multiobjective value analysis model. The proposed model uses 

environmental scanning, the analytic hierarchy process (AHP), subjective probabilities, and 

the theory of displaced ideal, to plot strategic alternatives on a matrix based on their Euclidean 

distance from the ideal alternative. 

Á Multicriteria models have been developed for assessing e-learning Websites based on 

ǇŜŘŀƎƻƎƛŎŀƭ ǇǊƛƴŎƛǇƭŜǎΦ ¢ƘŜ ƭŀǘǘŜǊ ƛƴŎƭǳŘŜΥ .ƭƻƻƳΩǎ ǘŀȄƻƴƻƳȅ ƻŦ ǎƛȄ ŎƻƎƴƛǘƛǾŜ ƻōƧŜŎǘƛǾŜǎΣ 

Knowledge, Comprehension, Application, Analysis, Synthesis, and Evaluation. 

Á HELAM (Hexagonal e-Learning Assessment Model) is a conceptual e-learning assessment 

model, suggesting a multi-dimensional approach for LMS evaluation via six dimensions on 

overall e-learning perceived satisfaction based on student perceptions only 

Á Data envelopment analysis and Bayesian networks for E-learning systems evaluation  

Á Multi-criteria decision making for determining best teaching method using fuzzy analytical 

hierarchy process 

Á A model combining fuzzy TOPSIS with the MACBETH approach and fuzzy Shannon entropy, 

in order to choose the most suitable gamification application for an engineering course 

Á Data envelopment analysis (DEA) with the analytic hierarchy process (AHP) and conjoint 

analysis, as multi-criteria decision-making methods to Evaluate ǘŜŀŎƘŜǊǎΩ ǇŜǊŦƻǊƳŀƴŎŜ in 

higher education. 

Á Investigating optimal performance of government-aided free basic education system by 

leveraging blockchain innovation using the premise of the MCDA framework of VFT and the 

soft computing approach of FCM. 
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Á Interactivity of students in Learning Management Systems (LMS) through a combination of 

multicriteria decision techniques and Data Mining. 

Á Selection of University for postgraduate studies based on multicriteria decision model 

(Analytic Hierarchy Process) 

 

1.2 Matching and Grouping Students in Education 

 

1.2.1 Matching and Grouping Approaches 

The vast majority of the examined papers deal with applications of matching, as well as research into 

learning styles and teaching styles, in the field of Education. More specifically, more than half of the 

papers concern the field of University and in general higher education. Many of these studies involve 

research on undergraduate students in particular. Regarding the kind of academic faculties and 

schools where the method of matching is applied, some indicative examples are a group of students 

of mathematics and science, students of a faculty of foreign languages, medical as well as dental 

students, mechanical engineering students, pharmacy students, students of an Accounting course, 

pre-service teachers, while in one paper the participants come from three different academic 

disciplines: mathematics, physics, and public administration.  

Apart from the above ones, there are also studies concerning other levels of education, such as 

students of elementary schools or middle-school students. It is also notable that, unlike most papers 

which are related to Education in general, there is only one study which deals with the field of 

application of Education Psychiatry, and one which deals with Pedagogy.  

A large majority of the reviewed papers examine exclusively issues related to matching. It is 

noteworthy that most of them deal with the issue of matching learning styles with teaching styles. A 

significant number of these studies aim to investigate the potential impact of the match or mismatch 

between teaching and learning styles on the academic achievements of the learners.  

It is of particular interest that many of these studies advocate the proposition that students can attain 

greater academic achievements when there is alignment between their preferred learning styles and 

the instructors' teaching style. Furthermore, these studies argue that it is of utmost importance for 

teachers to possess an understanding of learner preferences and to take them into consideration 

when designing their teaching approaches. However, there are also certain studies which assert that 
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matching teaching style to learning style may not help students, claiming that the idea of tailoring 

instruction to individual learning styles lacks strong empirical support. At the same time, there are also 

other papers which indicate that, while there are advantages to aligning teaching styles with learning 

styles, it must be noted that this alone does not guarantee higher levels of student achievement, since 

the preferred learning styles of students evolve over time. 

Another type of matching identified in certain studies was the teacher-student gender matching. The 

influence of this matching on academic achievement was investigated, but according to a specific 

paper, the fixed-effects estimates reveal that in eight out of fifteen countries that were examined, the 

teacher-student gender matching has no significant impact on students' test scores. Moreover, there 

was a paper which dealt with matching student personality types and learning preferences to teaching 

methodologies. To identify the most prevalent personality types, the Myers-Briggs Type Indicator was 

used. Besides, the correlation between students' learning styles and their satisfaction with the course 

format in an online course was examined in another study, where a statistical analysis was conducted 

and it revealed no significant correlation between them. 

Regarding the topic of group formation, a noteworthy study dealt with using similarity measures for 

the formation of collaborating groups, in distance learning environments. Its primary objective was to 

automate the formation of learning groups and environments, by aligning educational methods and 

objectives. In this study the importance of utilizing widely accepted tools such as learning theories, 

instructional design, information retrieval and taxonomy, is demonstrated. In addition, another worth 

mentioning study has used a cross-sectional investigation to compare pre-service teachers having two 

different majors. The aim of the study was to investigate the possible differences between the 

academic achievements obtained by the two groups of students when instructed with various 

teaching strategies. Finally, another notable paper describes the development of an integrated 

taxonomy that combines learning styles, different teaching strategies, and the corresponding 

appropriate electronic media, in order to use the vast resources offered by IT in such a way to adapt 

teaching material and strategies to the learner's skills. 

 

1.2.2 Generic Matching and Grouping Techniques 

A number of approaches and theories have been developed in a various range of fields: 

Á A novel resource matching strategy that regulates Mult attribute matching between cloud 

resources and tasks. 
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Á A proficient method to predict preferences for both trainees and project requirements, 

leveraging the utility theory. 

Á Matching between the learning styles of instructors and teacher candidates and between the 

teaching styles of instructors and learning styles of teacher candidates. 

 

Á Study's results indicate that teacher gender is positively correlated with students' test scores 

at a 5 percent significance level in five OECD countries and at a 10 percent significance level 

in two countries. 

 

1.2.3 Matching and Grouping Approaches for Students and Instructors 

 

Matching people and creating groups is an important task. The field of implementation is very broad. 

Grouping techniques of various kinds are being used across many scientific fields, such as: Medical 

Science, Human Resource Management, Education, Sport Management. People participating in 

relevant research initiatives as subjects originate from a vast variety of age, social or cultural 

backgrounds. An extensive application of such approaches is observed in education. In this context, 

tools, approaches and techniques employed for grouping / matching students, as identified in the 

international literature included: 

Á Genetic algorithms 

Á Multicriteria Analysis 

Á OptAssignτA web-based tool for assigning students to groups 

Á Creating student groups with similar characteristics through a heuristic approach. The 

approach is to employ an information theory measure. 

Á Assigning undergraduate students to academic major areas based on a linear program aimed 

at maximizing the overall value of assignments to both students and the academic units 

involved. 

Á A mathematical model is developed for allocating pre-engineering students to available 

majors at an engineering college. The model is formulated as a goal programming problem. 

Á Resource allocation stands out as the primary driver for Multi-Criteria Decision Making 

(MCDM) applications in higher education administration, followed by planning, and 

evaluation. 

Á COPRAS method along with AHP will help in the selection of MOOCS in Smart Education 
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Á A multi-criteria classification method and artificial intelligence, to assist teachers in online 

synchronous teaching in higher education to identify students who are most likely to drop out 

and those who are able to help them during virtual courses. 

Á Template matching In e-learning. 

Á 9ŦŦŜŎǘƛǾŜ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ŜƴƎŀƎŜƳŜƴǘ ŦƻǊ ŎƻƭƭŀōƻǊŀǘƛƻƴ ƭŜŀǊƴƛƴƎΣ tŜǊŎŜƛǾŜŘ 

enjoyment, perceived usefulness and perceived ease of use social media increases 

performance 

Á Studies identified three group types in E-Learning Environments, namely: Study Team, 

Working Team and Learning Team 

Á Propensity score matching 

Á Compact matching instrument, based on high school grades and a motivation letter, used 

during the admission process can give valid advice to prospective students 

Á Model of collaborative active learning in Higher Education (HE), through pairing student 

engineers and pre-service teachers to mentor each other (focus on Primary Schools) 

Á Grouping Students: Personalized Tutoring, System Data and Classroom Pedagogy 

Á Different grouping methods (Permanent Small Groups vs. Variably-Sized Groups) were not 

ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ŜƛǘƘŜǊ ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǎƻŎƛŀƭ ǇǊŜǎŜƴŎŜ ƻǊ ǘƻ ǎǘǳŘŜƴǘ ƻǳǘŎƻƳŜǎ 

and satisfaction 

Á Learning analytics systems can support content-ǎǇŜŎƛŦƛŎ ƎǊƻǳǇ ŦƻǊƳŀǘƛƻƴ ǘƻ ŘŜǾŜƭƻǇ ǎǘǳŘŜƴǘǎΩ 

thinking. 

Á {ǘǳŘŜƴǘǎΩ ŀŎƘƛŜǾŜƳŜƴǘΣ ŎǊƛǘƛŎŀƭ ǘƘƛƴƪƛƴƎ ǎƪƛƭƭǎΣ ŀƴŘ ƛƴǘŜǊŜǎǘ ƛƴ ŀ t[¢[ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ 

change across the different academic ability groupings and levels of attitudes towards team 

leaders. 

Á Grouping students using reinforcement learning and linear Programming to achieve 

personalized, accurate, and efficient grouping outcomes. 

Á Small-group learning activities (SGLAs) offer varied active learning opportunities and student 

benefits 

Á Matching between the learning styles of instructors and teacher candidates and between the 

teaching styles of instructors and learning styles of teacher candidates 

Á Study's results indicate that teacher gender is positively correlated with students' test scores 

at a 5 percent significance level in five OECD countries and at a 10 percent significance level 

in two countries 
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Á Findings revealed that female students reported higher program ratings when the Animated 

Pedagogical Agent matched their gender. Conversely, male students reported higher program 

ratings than females when the APA did not align with their gender. 

Á Students can attain greater academic achievements when there is alignment between their 

preferred learning styles and the instructional approaches employed by their teachers. 

Á Adaptive teaching taxonomy can be used to match teaching strategies with electronic media 

based on learning styles. This can help facilitate the learning process and personalize 

pedagogical resources. 

Work package three is the mathematical framework and platform development, which leads to 

Deliverable 3.1. According to the project proposal there exist three tasks, which were completed and 

namely are the following: 

Á Task 1: A literature review of MCDA methods and matching groups 

Á Task 2: Mathematical framework 

Á Task 3: Platform development 

In the current deliverable, additional work has been completed. More specifically an extensive 

bibliometric analysis has taken place. Furthermore, a number of statistical analyses have been 

included, to provide useful feedback  and insights for the platform design, along with a pilot 

implementation of the platform in a postgraduate university program. 
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2. Task 1 

2.1 Sub-task 1.1: Literature review  

 

2.1.1 Methodological Approach for Literature Review 

The examination of relevant literature has taken place in a specific and organized approach. In this 

context, each partner has to find at least thirty papers on the subject mentioned below and the period 

that is indicated in the following table 1.  

 

Partner Field / Subject with emphasis on 

education, training, teaching, learning 

Time Period 

AUTH Multicriteria Decision Analysis Till 2004 

UoI Multicriteria Decision Analysis 2005 - 2014  

UoM Multicriteria Decision Analysis 2015 ς 2023 

LBUS Matching Groups Extended Period covering all years till 2024 

NIS Matching Groups Emphasis in the period 2005 - 2014  

IUL Matching Groups Emphasis in the period 2015 ς 2024 

 

Table 1. Literature Review Organization and Assignment 

 

The examined papers should focus on MCDA methods and matching groups with emphasis on 

educational issues. The inquiry would focus on specific keywords in order to provide more focused 

research. In this context, the keywords to be used included the following: Multicriteria Decision 

Analysis, Matching Groups and Distance Education. The literature review aimed to record specific data 

and present it in the form of tables. The data of each of the examined papers that was suggested to 

be recorded included the following: 

Á Title  

Á Authors  

Á Journal  

Á Year of publication  

Á Field of Application  
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Á Objective of the paper  

Á Most important conclusions 
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2.1.2 Multicriteria Decision Analysis with emphasis on education, training, teaching and learning (examined period till 2004). 

 

Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Assigning 

Students to 

DǊƻǳǇǎΥ ! aǳƭǘƛπ

Criteria Decision 

Support System 

Approach (Weitz 

& Jelassi, 1992) 

Weitz, 

R.R., 

Jelassi, 

M.T. 

Decision 

Sciences, 

23(3), pp. 

746ς757 

1992 Education 

This paper presents a multi-criteria allocation decision 

support system (MCADSS) which was developed for 

assigning students to groups, describing its rationale, 

design criteria, the system methodology, and application 

results. 

The goal of MCADSS is to maximize the diversity of 

members within groups, while minimizing the average 

differences between groups.  

More specifically, the system was used to allocate M.B.A. 

students into sections and study teams at the European 

Institute of Business Administration (INSEAD). 

The decision support system's primary benefits 

are that it works in a way that is 

understandable to users by offering 

appropriate data presentation and statistical 

analyses. It also enables the user to modify 

solutions and see the results, including 

measurements of the quality of the solution. 

It is obvious that the approach might be 

modified for use in other educational or 

training initiatives, and marketing strategy and 

portfolio planning are two more potential uses.  
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Choosing the 

Ph.D. Path: A 

aǳƭǘƛπ/ǊƛǘŜǊƛŀ 

Model for Career 

Decisions (Mills & 

McCright, 1993) 

Mills, N.L.,  

McCright, 

P.R. 

Journal of 

Engineerin

g 

Education, 

82(2), pp. 

109ς117 

1993 
Higher 

education 

¢Ƙƛǎ ǇŀǇŜǊ ǇǊŜǎŜƴǘǎ ŀƴ ƛƴǘŜǊŀŎǘƛǾŜ ƳǳƭǘƛπŎǊƛǘŜǊƛŀ ŘŜŎƛǎƛƻƴ 

ƳƻŘŜƭ ǘƘŀǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǳǎƛƴƎ ά/ǊƛǘŜǊƛǳƳέΣ ŀn MCDA 

software package, in order to help students assess 

alternative career paths. 

This model aims to assist its users in more thoroughly 

evaluating the criteria that affect career choices. The 

objective of the paper is to encourage students to 

consider choosing the path to an engineering doctoral 

degree and an academic career.  

.ȅ ŦƻŎǳǎƛƴƎ ǘƘŜ ŘŜŎƛǎƛƻƴ ƳŀƪŜǊΩǎ ŀǘǘŜƴǘƛƻƴ ƻƴ 

the individual criteria and sub-criteria, a MCDA 

ǘƻƻƭ ƭƛƪŜ ά/ǊƛǘŜǊƛǳƳέ Ŏŀƴ ƘŜƭǇ ǘƘŜ ǳǎŜǊ ǘƻ 

decompose a very complex problem (such as 

the career choice) into a series of much simpler 

preferences between sets of factors.  

The recruitment to Ph.D. programs in 

engineering could be improved if potential 

students are encouraged to use such decision 

tools, in order to determine their personal 

preferences, perhaps as a class assignment or 

project. 
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Multi-criterion 

models for higher 

education 

administration 

(Mustafa & Goh, 

1996) 

Mustafa, 

A.,  

Goh, M. 

Omega, 

24(2), pp. 

167ς178 

1996 
Higher 

education 

This paper provides a survey of the reported applications 

of multiple criteria decision making (MCDM) methods in 

higher education administration. 

In the paper, 62 such articles appearing since 1972 have 

been gathered and they are analyzed and classified 

according to the primary purpose of the application. 

Planning, assessment, and other objectives 

have been found to be the main drivers of 

MCDM applications in higher education 

administration, after resource allocation. 

This article also demonstrates that future study 

can concentrate on the development of 

scheduling, especially timetabling, and that 

using MCDM models in federal and state 

government administration could be another 

avenue for research. 

The diverse range of documented MCDM 

models, including nearly every facet of higher 

education administration, in conjunction with a 

comparatively elevated proportion of ongoing 

implementation, amply demonstrates the 

noteworthy impact that MCDM has exerted in 

the particular domain.    

Comparing MCDM models to other 

management science methodologies, higher 

education administration finds them more 

suitable due to their ability to simultaneously 

examine many objectives in the decision-

making situation. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

On teaching the 

analytic hierarchy 

process (Bodin & 

Gass, 2003) 

Bodin, L.,  

Gass, S.I. 

Computers 

and 

Operations 

Research, 

30(10), pp. 

1487ς1497 

2003 Teaching 

In this paper, aspects of the analytic hierarchy process 

(AHP) that are considered important to the successful 

presentation of this multi-criteria analysis method to 

graduate business students are discussed, presenting 

also some examples and class projects of pedagogical 

value. 

The main goal of the authors is to aid instructors to 

understand better the important decision-aiding 

framework of the AHP and to describe how key elements 

of the method should be presented in the classroom. 

The key elements of the AHP to cover in a class 

are the following: 

Á The AHP Fundamental Pairwise 

Comparison Scale 

Á Inconsistency and Sensitivity Analysis 

Á Ratio Scales 

Á The Ratings Model 

Á The Team Approach for Solving the AHP 

Á The AHP and Resource Allocation 

The authors' own experience demonstrates 

that AHP is a popular topic among MBA 

students, who find it easy to use and frequently 

become enthused about the approach and its 

contents. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Multicriteria 

analysis: 

Managing 

complexity in 

selecting a 

student-

information 

system 

(Blanchard et al., 

1989) 

Blanchard, 

W.,  

Pierce, 

G.A.,  

Hood, S.M. 

Research 

in Higher 

Education, 

30(1), pp. 

21ς29 

1989 
Higher 

education 

The objective of this paper is to demonstrate how an 

easy-to-understand multicriteria method can be used to 

manage a large amount of information about the 

consequences of alternative courses of action. 

Specifically, this multicriteria method was used to aid in 

making a complex decision at Seattle University, 

regarding the selection of a computerized student-

information system.    

By allowing the interested parties to view the 

issue from a variety of angles and advance 

toward consensus, multicriteria analysis might 

push them to argue their worries in light of 

everyone else's concerns. 

The structure of the multicriteria analysis 

approach is straightforward, and it may be 

tailored to accommodate various decision-

making procedures and types that institutional 

researchers may come across. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Prioritising 

information 

systems projects 

in higher 

education (Dutta 

& Burgess, 2003) 

Dutta, R.,  

Burgess, 

T.F. 

Campus-

Wide 

Informatio

n Systems, 

20(4), pp. 

152ς158 

2003 
Higher 

education 

This article focuses on solving the problem faced by 

higher education institutions when dealing with far more 

potential information systems (IS) projects than they can 

cope with, and thus they need to prioritize them.  

Instead of simple heuristics or rules of thumb to decide 

on projects that should be evaluated against competing 

objectives, this paper proposes a structured approach 

such as multicriteria decision making. 

In particular, the case study reported in the paper 

explores the application of the multicriteria method of 

Simple Multi-Attribute Rating Technique (SMART), to 

support the IS Department of Leeds University when 

prioritizing IS projects. 

Prioritizing IS projects is becoming increasingly 

important in information-intensive companies 

like universities and other higher education 

establishments. 

In order to solve the problem of project 

prioritization, this paper demonstrated that 

multi-criteria decision making is appropriate. 

Specifically, the SMART technique was 

employed because it facilitates group decision 

making and offers analytical tools such as 

sensitivity and what-if analysis. 

The Leeds IS managers praised the model's 

implementation-driven solution as a practical 

means of addressing their project prioritizing 

issue. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Value efficiency 

analysis of 

academic 

research 

(Korhonen et al., 

2001) 

Korhonen, 

P.,  

Tainio, R.,  

Wallenius, 

J. 

European 

Journal of 

Operation

al 

Research, 

130(1), pp. 

121ς132 

2001 
Academic 

research 

In this paper, a systematic approach to evaluating 

academic research performance at universities and 

research institutes is proposed. 

The approach is based on identifying a set of concrete 

indicators and aggregating them into decision-relevant 

criteria, using importance weights.  

The Multicriteria analysis method of analytic hierarchy 

process (AHP) was used for the evaluation of the relative 

importance of various indicators with regard to each 

criterion.  

The final objective of the paper is the implementation of 

a value efficiency analysis, based on the collected data on 

the research units. The efficiency of them is defined in 

the spirit of data envelopment analysis (DEA), 

complemented with decision maker's preference 

information. 

The set of criteria which were defined in the 

paper to evaluate research performance, are 

the following: 

Á Quality of research 

Á Research activity 

Á Impact of research 

Á Activity in educating young scientists, 

like doctoral students 

Á Activity in scientific community 

The suggested decision support system's 

methodology (which was demonstrated using 

data from the Helsinki School of Economics) 

demonstrated how it can assist a university in 

allocating funds to its research departments 

more effectively than in the past. 

European business schools might find it useful 

to provide standardized criteria for assessing 

scholarly research. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

The Analytic 

Hierarchy Process 

at Dar Al-Hekma, 

Saudi Arabia 

(Bahurmoz, 2003) 

Bahurmoz, 

A.M.A. 

Interfaces, 

33(4) 
2003 

Higher 

education 

The objective of this paper is the design and 

implementation of a multicriteria group-decision-making 

model based on the analytic hierarchy process, in order 

the best candidates to be selected and be sent overseas 

to do graduate studies at the Dar Al-Hekma women's 

college in Jeddah, Saudi Arabia.  

The ultimate goal of the project is these candidates to 

eventually become teachers at the aforementioned 

college of Saudi Arabia. 

Public confidence in the college's 

administration grew as a result of the AHP 

model's ability to streamline the committee's 

laborious selection process. 

Because it is based on straightforward 

structures that faithfully capture how people 

actually express their viewpoints through 

discussion and argument in a group setting in 

order to get to a decision, the model has proven 

to be user-friendly. 
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Introduction to a 

new weighting 

method - 

Hierarchy 

consistency 

analysis (Guh, 

1997) 

Guh, Y.-Y. 

European 

Journal of 

Operation

al 

Research, 

102(1), pp. 

215ς226 

1997 
Decision 

making  

A new hierarchy evaluation methodology is developed in 

this paper, the Hierarchy Consistency Analysis (HCA), in 

order to determine the weights in modeling a hierarchy 

structure. 

Thus, the objective of the paper is to present a new 

weighting methodology to deal with multiple-criteria and 

multiple-level evaluation problems. 

On the basis of different structures being created in the 

analysis of large-scale problems, the methodology is 

designed to combine these different structures, and 

estimate their compromised criterion weights. 

The goal is that all different hierarchy structures will have 

the same aggregated index. 

The merits of the HCA methodology include, 

amongst others: 

Á Offering an easier way to determine 

the weights of the criterion 

Á Providing a consistency index to track 

the consistency of the decision 

maker's judgment  

Á Providing additional hierarchy 

structure schemata to help decision 

makers comprehend system 

performance status 

Á There is no necessity for pairwise 

comparison and no transitivity 

property. 

The method works particularly well with 

big, complicated situations where several 

hierarchies spontaneously and frequently 

arise. 

AHP and the HCA technique can also be 

used together to provide the decision 

maker's consistency a second opinion.  
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

A compromise 

weight for multi-

criteria group 

decision making 

with individual 

preference (Wei 

et al., 2000) 

Wei, Q.,  

Yan, H.,  

Ma, J.,  

Fan, Z. 

Journal of 

the 

Operation

al 

Research 

Society, 

51(5), pp. 

625ς634 

2000 

Group 

decision 

making 

This paper deals with some cases in the multi-criteria 

group decision making process, where it is hard to obtain 

a solution due to the possible conflict preferences from 

different participants and the non-deterministic weights 

assigned to each criterion.  

Regarding these cases, where a compromise weight does 

not exist, the paper describes a minimax principle-based 

procedure of preference adjustments with a finite 

number of steps to find the compromise weight. 

This method establishes a consistency index for 

tracking each group member's modified 

preference and calculating the gap between 

each member's choice and the group's ultimate 

decision. 

The procedure is demonstrated in the paper 

with a few numerical examples, and the model 

is further expanded to include the scenario of 

multiple assessments. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Participatory 

multicriteria 

decision analysis 

with Web-HIPRE: 

A case of lake 

regulation policy 

(Mustajoki et al., 

2004) 

Mustajoki, 

J.,  

IŅƳŅƭŅƛƴŜ

n, R.P.,  

Marttunen

, M. 

Environme

ntal 

Modelling 

and 

Software, 

19(6), pp. 

537ς547 

2004 

Environment

al decision 

making 

In this paper, the web-based multicriteria decision 

analysis software called Web-HIPRE is presented, and its 

role in the environmental decision making is highlighted. 

In particular, the main objective of the paper is to 

describe and discuss the different possibilities that Web-

HIPRE provides to support participatory processes in 

environmental decision making. 

The reference case of the paper is the evaluation of the 

ǊŜƎǳƭŀǘƛƻƴ ǇƻƭƛŎƛŜǎ ƛƴ [ŀƪŜ tŅƛƧŅƴƴŜ ƛƴ CƛƴƭŀƴŘΣ ǿƛǘƘ ǘƘŜ 

use of Web-HIPRE and specifically through the method of 

Multi-attribute Value Theory (MAVT).  

 

The stakeholders' points of view were made 

clear by the multicriteria decision analysis, and 

a consensus on the new regulation policy was 

obtained. 

The procedure was made more transparent by 

the introduction of the web-based tools Web-

HIPRE and "Opinions-Online," which also 

allowed individuals who would not have been 

able to attend the public meetings to be 

activated. 

Enhancing public participation in 

environmental processes using online decision 

assistance, teleconferencing, the web, and 

geographic information systems is gaining 

popularity. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Fuzzy inference 

for student 

diagnosis in 

adaptive 

educational 

hypermedia 

(Grigoriadou et 

al., 2002) 

Grigoriado

u, M.,  

Kornilakis, 

H.,  

Papanikola

ou, K.A.,  

Magoulas, 

G.D. 

Lecture 

Notes in 

Computer 

Science 

(including 

subseries 

Lecture 

Notes in 

Artificial 

Intelligenc

e and 

Lecture 

Notes in 

Bioinforma

tics), 2308, 

pp. 191ς

202 

2002 

Adaptive 

educational 

hypermedia 

In this paper, a method that implements student 

diagnosis in the context of the adaptive educational 

hypermedia system called INSPIRE (INtelligent System for 

Personalized Instruction in a Remote Environment) is 

proposed. INSPIRE is an educational hypermedia system 

that aims to assist distance students during their study by 

constructing and presenting lessons that correspond to 

ǎǇŜŎƛŦƛŎ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎΣ ŀŎŎƻƳƳƻŘŀǘƛƴƎ ǎǘǳŘŜƴǘΩǎ 

knowledge level and learning style. 

The proposed method, using fuzzy logic and the 

multicriteria method of Analytic Hierarchy Process to 

represent the knowledge of the teacher-expert on 

ǎǘǳŘŜƴǘΩǎ ŘƛŀƎƴƻǎƛǎΣ ŀƴŀƭȅȊŜǎ ǎǘǳŘŜƴǘϥǎ ŀƴǎǿŜǊǎ ǘƻ 

questions of varying difficulty and importance, and 

estimates the knowledge level of the student. 

Within the framework of the suggested 

approach, the evaluation process adjusts the 

relative weight of the chosen criteria for 

evaluating students' knowledge based on the 

teacher's assessment style and the student's 

current level of knowledge. 

In preliminary trials using actual students, the 

approach demonstrated efficacy in managing 

the ambiguity of student diagnosis and was 

judged to be more akin to an in-person 

teacher's assessment than a more conventional 

assessment method. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

 

The use of multi-

criteria decision 

analysis to 

support the 

search for less 

conflicting policy 

options in a multi-

actor context: 

Case study (Bana 

E Costa, 2001) 

 

Bana E 

Costa, C.A. 

 

Journal of 

Multi-

Criteria 

Decision 

Analysis, 

10(2), pp. 

111ς125 

 

2001 

 

Resource 

allocation 

 

This paper presents a case study concerning the 

definition of an investment policy in new inter-municipal 

road-links in the Lisbon Metropolitan Region (LMR) for 

the period 1999ς2004. 

The key regional objective is to choose the sub-set of 

proposed road projects that maximizes the quality of 

[awΩǎ ǊƻŀŘ ƴŜǘǿƻǊƪ ŦƻǊ ŀ ŦƛȄŜŘ ŀǾŀƛƭŀōƭŜ ōǳŘƎŜǘΦ 

This paper describes how multi-criteria decision analysis 

concepts, techniques and software tools were used to 

analyze the spatial conflicts in the LMR case, related to 

environmental, social and economic impacts at the level 

of the 18 municipalities involved. 

 

The potential of MCDA as a helpful 

methodological framework for assessing policy 

options and resource allocation conflicts was 

underlined in the article. 

The application of MCDA, based on expert 

opinions, gave the group decision-making 

body, which was made up of all eighteen 

mayors, a common language to learn about the 

various aspects of the issue and helpful 

information about the need for negotiation to 

settle on a particular policy option. 

The examination of the first four reference 

options allowed for the creation of two new 

project packages that were less incompatible 

with each other for every policy unit. 

 

 

 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

33 

Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

MCDA and 

preference 

disaggregation 

in group 

decision 

support systems 

(Matsatsinis & 

Samaras, 2001) 

Nikolaos F. 

Matsatsinis, 

Andreas P. 

Samaras 

European 

Journal of 

Operational 

Research 

2001 MCDM 

Methods 

This paper attempts to record the plethora 

of scientific efforts devoted to the multiple 

decision makersςmultiple criteria context. 

1) it demonstrates the applicability and 

importance of multicriteria decision aid 

theory on group decision making and 

negotiation situations. 2)it encompasses 

and describes a variety of methods and 

systems for those who wish to study 

further these types of problems, and 3), it 

discovers current and future trends in the 

multiple criteria group decision-making 

context. 

By enabling the group members to jointly design a 

framework for information sharing and process 

organization, MCDM techniques help to lessen the 

problem's unstructured aspect. The combination of multi-

agent theory with multi-criteria decision aid is the most 

appropriate strategy in the setting of group decision 

making. In an attempt to solve intricate, poorly organized 

issues, multi-agent theory models a collection of 

communicative artificial and human agents. It is clear from 

this explanation that multicriteria decision aids, multiagent 

theory, and group decision-making are closely related. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Tentative 

guidelines to 

help choosing 

an appropriate 

MCDA method 

(Guitouni & 

Martel, 1998) 

Adel 

Guitouni, 

Jean-Marc 

Martel 

European 

Journal of 

Operational 

Research 

MCDA 

method 

selection 

1998 To draw a conceptual framework for 

articulating tentative guidelines to choose 

an appropriate MCDA method 

The study demonstrates how crucial it is for any decision 

support technique to include steps for structure and 

modeling. Regretfully, not only has this step not been taken 

into account up to now, but many components of the 

decision-making situation are being overlooked by the 

various models. It is advisable to validate this method and 

consider incorporating it into a decision support system. 

Furthermore, the framework offered is beneficial in 

creating practical techniques and addressing challenges 

that have been overlooked in the industry. 

Rough sets 

theory for 

multicriteria 

decision 

analysis (Greco 

et al., 2001) 

Salvatore 

Greco, 

Benedetto 

Matarazzo, 

Roman 

Slowinski 

European 

Journal of 

Operational 

Research 

Rough sets 

theory and 

MCDA 

2001 To examine the inconsistencies for 

preferential information used in 

multicriteria decision analysis (MCDA) 

problems, like sorting, choice or ranking 

and to identify the methodological changes 

to the original rough sets theory in order to 

deal with the inconsistencies. 

Rough sets theory and MCDA were able to converse in a 

new language where these terms coexist and have semantic 

relationships according to the findings reported in this 

study. This exchange of ideas made it possible to enhance 

the worth of both theories. When it comes to preference-

order considerations in decision-making, the rough sets 

theory made its debut. New preference models made of 

decision rules were added to multicriteria decision analysis. 

The application of the decision rule model and the ability to 

manage inconsistent preference information allowed 

MCDA to enter a stimulating new field of study. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Relationships 

between Data 

Envelopment 

Analysis and 

Multicriteria 

Decision 

Analysis 

(Stewart, 1996) 

Theodor J. 

Stewart 

Journal of 

the 

Operational 

Research 

Society 

Data 

Envelopmen

t Analysis 

and Multiple 

Criteria 

Decision 

Making 

1993 The paper contrasts the different 

approaches of Data Envelopment Analysis 

(DEA) and Multiple Criteria Decision 

Making (MCDM) to superficially similar 

problems.  

It addresses weight sensitivity from the perspective of value 

measurement theory, emphasizing the presumptions that 

must be made when constructing models to support the use 

of value judgments to limit weight flexibility in DEA. It 

suggests a stochastic technique that allows for the 

derivation of a probability distribution on efficiency for 

every decision-making unit, providing a foundation for 

comparison. 

The French and 

the American 

school in multi-

criteria decision 

analysis (Freerk 

Auke Lootsma, 

1990) 

 

Freerk A. 

Lootsma 

RAIRO. 

Recherche 

ƻǇŞǊŀǘƛƻƴƴŜƭ

le 

Comparing 

the Analytic 

Hierarchy 

Process and 

the French 

school of 

thinking 

1990 This paper addresses a crucial problem in 

multi-criteria analysis: the transition from 

the objective evaluation of the decision 

alternatives to the subjective weighing by 

comparing the Analytic Hierarchy Process 

and the French school of thinking. 

In order to prove that the promise of American education is 

overstated, the paper presents a completely rewritten 

version of the Analytic Hierarchy Process. It demonstrates 

that vocal preferred comments can be quantified using a 

natural scale. Additionally, it modifies the decision-making 

process by quickening the pace at which a compromise 

solution is being considered. Sensitivity analysis reveals an 

unexpected closeness between the outcomes of the 

American and French schools of thought. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Multicriteria 

decision 

analysis in a 

decision tree 

(Freerk A 

Lootsma, 1997) 

Freerk A. 

Lootsma 

European 

Journal of 

Operational 

Research 

Cardinal 

methods and 

multicriteria 

decision 

analysis 

1997 This paper proposes to use the scores of 

cardinal methods for multicriteria decision 

analysis in order to represent the relative 

performance of the outcomes 

In order to ensure compatibility between the outcomes, the 

study suggested aggregating the multi-dimensional 

consequences in a chance fork using either the logarithmic 

equivalent of SMART with the arithmetic mean aggregation 

rule or the multiplicative AHP with the geometric mean 

aggregation rule. Furthermore, it provided credence to the 

idea that verbal quantifiers have approximate numerical 

values independent of the kind of comparison judgment in 

which they are employed.  

Multicriteria 

analysis: survey 

and new 

directions (Roy 

& Vincke, 1981) 

Bernard Roy, 

Philippe 

Vincke 

European 

Journal of 

Operational 

Research 

Directions of 

Multicriteria 

Analysis 

1981 The aim of this paper is to survey the 

different directions in which multicriteria 

analysis has developed: multiattribute 

utility theory, outranking relations, 

interactive methods 

The optimization of a unique criterion may well be used 

with in a multicriterion approach. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Decision 

Support 

Systems in 

action: 

Integrated 

application in a 

multicriteria 

decision aid 

process (e Costa 

et al., 1999) 

Carlos A. 

Bana e 

Costa, 

Leonardo 

Ensslin, 

;ƳŜǊǎƻƴ /Φ 

/ƻǊƴşŀΣ 

Jean-Claude 

Vansnick 

European 

Journal of 

Operational 

Research 

Integration 

of Decision 

Support 

Systems 

1999 This paper describes a real application of 

Multi-Criteria Decision Analysis (MCDA) in 

which several Decision Support Systems 

(DSSs) were harmoniously integrated in 

the interactive learning process of tackling 

the complex strategic problematic 

situation faced by the Santa Catarina 

textile industry, in the south of Brazil. 

The combined application of Graphics COPE, MACBETH, 

V.I.S.A., and EQUITY in creating values model leads to two 

important conclusions: (1) Offering decision-support is a 

difficult (but fascinating) task performed by a facilitator 

who, with the aid of suitable methodological and technical 

instruments, gradually attempted to bring order to an 

originally disorganized decision-making process. (2) DSSs 

become useful instruments for facilitators to assist decision-

actors when used with a positive mindset in decision-aid. 

Specifically, visual man-machine interaction played a 

significant role in helping the players understand their 

values and situation. Furthermore, visually appealing 

sensitivity assessments strengthened the problem-owners' 

confidence in the model's developed recommendations. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

A Framework 

for Group 

Decision Using a 

MCDA Model: 

Sharing, 

Aggregating or 

Comparing 

Individual 

Information? 

(Belton & Pictet, 

1997) 

 

Valerie 

Belton & 

Jacques 

Pictet 

Journal of 

Decision 

Systems 

Group 

Decision 

Procedures 

and MCDA 

Model 

1997 This article proposes a framework for 

group decision procedures which use a 

MCDA model. The framework is based on 

three elementary proceduresτsharing, 

aggregating and comparingτwhich define 

the way in which the views of individuals 

are brought together with the aim of 

achieving a group decision 

The framework allows us to compare and contrast different 

ways of working with MCDA methods from a technical and 

a sociological perspective. The discussion highlights issues 

relating to process management, facilitation, time 

management and problem structuring. 

Solving MCDM 

Problems: 

Process 

Concepts (Henig 

& Buchanan, 

1996) 

 

Mordechai I. 

Henig, John 

T. Buchanan  

 

JOURNAL OF 

MULTI-

CRITERIA 

DECISION 

ANALYSIS 

Features of 

Multicriteria 

Analysis and 

Expectations 

1996 This paper tries to identify a good 

decision-making process. Specifically, it 

endeavours to answer two questions: (1) 

what are the features of a good process 

for making decisions when confronted by 

multiple criteria and (2) what should one 

expect from applying an MCDM solution 

method? 

Decision makers should be forced to clearly take their 

preferences into account, making MCDM solution 

techniques less accommodating and more 

"confrontational." 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Euclid: Strategic 

Alternative 

Assessment 

Matrix (Tavana, 

2002) 

 

Madjid 

Tavana 

 

Journal of 

Multi-

Criteria 

Decision 

Analysis 

Approach 

for 

evaluation 

of strategic 

alternatives 

2002 This paper presents Euclid as a simple and 

yet sophisticated multiobjective value 

analysis model that attempts to uncover 

some of the complexities inherent in the 

evaluation of strategic alternatives. The 

proposed model uses a series of intuitive 

and analytical methods including 

environmental scanning, the analytic 

hierarchy process (AHP), subjective 

probabilities, and the theory of displaced 

ideal, to plot strategic alternatives on a 

matrix based on their Euclidean distance 

from the ideal alternative. 

Euclid can greatly improve the DM's confidence and the 

quality of decisions. Through a number of logically sound 

procedures, Euclid offers a systematic strategy to support, 

augment, and ensure the internal consistency of the DMs' 

judgmentsτrather than serving as a replacement for them. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Learning 

Aspects of 

Decision Aids 

(Olson et al., 

2001) 

Olson, D.L., 

Mechitov, 

A., 

Moshkovich, 

H 

LƴΥ YǀƪǎŀƭŀƴΣ 

M., Zionts, S. 

(eds) 

Multiple 

Criteria 

Decision 

Making in 

the New 

Millennium. 

Lecture 

Notes in 

Economics 

and 

Mathematic

al Systems, 

vol 507. 

Springer, 

Berlin, 

Heidelberg 

Examining 

the decision 

process 

steps and 

aids 

2001 This paper considers a decision process 

including steps of problem structuring, 

decision strategy, preference elicitation, 

and analysis of results.  

It demonstrates how different decision aids assist at every 

stage of the procedure. Additionally, it offers 

recommendations for more robust assistance in a number 

of decision-making processes. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Decision 

support 

systems: 

Learning from 

visual 

interactive 

modelling 

(Belton & Elder, 

1994) 

 

Valerie 

Belton, Mark 

D. Elder 

Decision 

Support 

Systems 

Visual 

Interactive 

Modelling 

and Decision 

makers 

learning 

1994 This paper develops an understanding of 

Visual Interactive Modelling (VIM) in the 

context of current thinking on DSS 

It contends that the fundamental strength of the VIM 

approach is its capacity to teach decision-makers about 

their own subjective values while simulating technical 

problems. It goes on to say that by including this learning 

aim into the design process, the effectiveness of Decision 

Support Systems in general and Visual Interactive Models in 

particular will be increased. 
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publication 

Field of 
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Objective of the paper Most important conclusions 

IRIS: A DSS for 

Multiple Criteria 

Sorting 

Problems (Dias 

& Mousseau, 

2003)  

 

Luis C.Dias 

and Vincent 

Mousseau 

 

Journal of 

Multi-

Criteria 

Decision 

Analysis 

A tool to 

facilitate 

Decision 

Makers 

2003 This paper presents Interactive Robustness 

ŀƴŀƭȅǎƛǎ ŀƴŘ ǇŀǊŀƳŜǘŜǊǎΩ LƴŦŜǊŜƴŎŜ ŦƻǊ 

multicriteria Sorting problems (IRIS), a 

Decision Support System (DSS) designed to 

sort actions (projects, candidates, 

alternatives, clients, etc.) described by 

their performances on multiple criteria 

into an ordered set of categories defined a 

priori. It is based on the ELECTRE TRI 

sorting method, but does not require the 

decision maker (DM) to indicate precise 

values for all ƻŦ ǘƘŜ ƳŜǘƘƻŘΩǎ ǇŀǊŀƳŜǘŜǊǎΦ 

IRIS was developed to assist DMs who were having trouble 

sorting. It is applicable in scenarios when the actions' 

attributes and the DM's choices lead to the division of the 

set of actions into a predetermined set of ordered 

categories.  

It is crucial to emphasize that the DM's subjective values will 

have an impact on how the sorting decisions turn out. 

Additionally, it makes it easier for an interactive process to 

develop self-learning and gradually draw boundaries 

between the unpredictability of input and output. The 

primary flaw with IRIS is that it does not treat all of the 

parameters as variables, which prevents the DM from being 

able to define the thresholds for criteria (indifference, 

preference, discordance, and veto) and category profiles.  
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Cognitive Effort 

and Learning 

Features of 

Decision Aids: 

Review of 

Experiments 

(Olson et al., 

1998) 

David L. 

Olson , 

Alexander I. 

Mechitov & 

Helen M. 

Moshkovich 

Journal of 

Decision 

Systems 

Decision 

Makers, 

Cognitive 

Effort and 

learning 

capabilities 

with 

emphasis on 

criteria and 

alternatives 

1998 This paper reviews the fundamental ideas 

of a number of decision aids and considers 

the cognitive effort on the part of decision 

makers required to use each system. 

Recent empirical studies from a number of 

sources are reviewed and evaluated for 

support of theories about this cognitive 

effort, as well as how learning systems are 

implemented. 

The decision maker's education of tradeoffs must be the 

main focus of analysis. One of the main issues is that 

although decision-makers may take into account a large 

number of criteria, only a limited number of criteria will 

actually matter, as demonstrated by mathematics and 

practicality. The PROMETHEE and VIMDA techniques let the 

user exclude particular options or criteria as needed. This 

function facilitates learning by enabling decision makers to 

concentrate on the most crucial factors in relation to the 

choice. 

It's critical to continue working on learning and cognitive 

effort. The application of decision aids in group decision 

situations is an additional topic of interest. The most crucial 

thing is to investigate various concepts. 
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2.1.3 Multicriteria Decision Analysis with emphasis on education, training, teaching and learning (examined period 2005 - 2014) 

Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

!ƴŀƭȅǎƛƴƎ ǎǘǳŘŜƴǘǎΩ 

preferences in e-learning 

courses using a multi-

criteria decision making 

evaluation approach 

(Psaromiligkos et al., 

2014) 

Psaromiligkos, Y. 

et al.  

Evaluation in e-

Learning 

2014 E-learning courses A detailed description of the findings of a new 

methodological approach for the analysis of 

students' preferences in e-learning courses. 

This proposed course of action is based on the 

principles of theory of committees and 

elections and multicriteria disaggregation-

aggregation decision aid approaches. 

The suggested method offers a thorough 

examination of students' preference 

models on several levels. There is a 

thorough examination of students' 

preferences for each of the course's 

modules at the course level, based on the 

underlying learning activities. At the macro 

level, a thorough examination of several 

courses or the entire curriculum is 

conducted in accordance with certain 

services provided by an educational 

establishment. An instructor can acquire a 

micro-level study of students' preferences 

for collaborative learning methodologies 

based on the caliber of the individual and 

group learning outcomes that are attained. 

Evaluation of the 

interactivity of students 

in virtual learning 

environments using a 

multicriteria approach 

Cobo, A., et al. Behaviour and 

Information 

Technology 

2014 Virtual learning 

environments 

To provide a new multicriteria approach to 

evaluate and classify the level of interactivity of 

students in learning management systems 

(LMS) 

There are various markers of students' 

academic performance based on their 

behavior patterns in the LMS. 
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

and data mining (Cobo et 

al., 2014) 

Pedagogical evaluation 

of e-learning websites 

with cognitive objectives 

(chapter) (Kyriakaki & 

Matsatsinis, 2014) 

Kyriakaki, G., & 

Matsatsinis, N. 

Evaluating 

Websites and 

Web Services: 

Interdisciplinary 

Perspectives on 

User 

Satisfaction 

2014 E-learning 

websites 

The evaluation of e-learning Websites in terms 

of their pedagogical quality 

Bloom's taxonomy of six cognitive 

objectives serves as the foundation for this 

multi-criteria evaluation paradigm for e-

learning websites. (Knowledge, 

Comprehension, Application, Analysis, 

Synthesis, and Evaluation) 

Evaluation criterion for 

quality assessment of E-

learning content (Al-

Alwani, 2014) 

Al-Alwani, A. E-Learning and 

Digital Media 

2014 E-learning 

content 

To standardize digital content for e-learning 

systems 

An instrument survey is suggested as a 

framework for assessing the caliber of 

digital information and how well it 

functions in an e-learning environment. 

Exploratory study of 

multi-criteria 

recommendation 

algorithms over 

technology enhanced 

learning datasets 

(Manouselis et al., 2014) 

Manouselis, N., 

Kyrgiazos, G., & 

Stoitsis, G. 

Journal of E-

Learning and 

Knowledge 

Society 

2014 Technology 

enhanced 

learning datasets 

To investigate a real-life implementation of a 

multi-criteria recommender system and to 

identify the needed adjustments that need to 

take place in order for it to better match the 

requirements of its operational environment 

The significance of regularly doing 

experimental research on the different 

configuration possibilities for 

recommender systems. 

The quality model for e- Jeong, H. Y., et al. Multimedia 2014 E-learning system To know what is the most important or 

influence factor to learner in online education 

After extracting nine criteria from previous 

studies, a quality model relating to 
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

learning system with 

multimedia contents: A 

pairwise comparison 

approach (Jeong & Yeo, 

2014) 

Tools and 

Applications 

with multimedia 

contents 

(i.e., assessing the effects of multimedia 

materials in e-learning emotions) 

multimedia factors is proposed, and the 

model is assessed focusing on e-learning 

systems. 

Learning organizations in 

higher education: An 

empirical evaluation 

within an international 

context (Bui & Baruch, 

2012) 

Bui, H. T. M., & 

Baruch, Y. 

Management 

Learning 

2012 Learning 

organizations in 

higher education 

To propose and examine a learning organization 

framework in higher education within an 

international context. 

Compared to employees from 

individualistic cultures, individuals from 

collectivist cultures were more likely to be 

dedicated to the process of becoming 

learning companies. 

Evaluation of e-learning 

tools based on  multi-

criteria decision making 

(Islas-tŞǊŜȊ Ŝǘ ŀƭΦΣ нлмнύ 

Islas-tŞǊŜȊΣ Ŝǘ ŀƭΦ CSEDU 2012 - 

Proceedings of 

the 4th 

International 

Conference on 

Computer 

Supported 

Education 

2012 Evaluation of e-

learning tools 

To help e-learning users and developers make 

good decisions about which tools have the best 

features for developing a system for 

management of resources, courses and learning 

objects 

Different learning technologies  were 

evaluated and compared from different 

points of view 

 

 

Multi-criteria evaluation 

 

 

½ŀƛŜŘΣ ! 

 

 

International 

 

 

2012 

 

 

E-learning 

 

 

To support evaluation and selection of e-

 

 

Online resources, security, material 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

47 

Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

approach for e-learning 

technologies: Selection 

criteria using AHP (Zaied, 

2012) 

Journal on E-

Learning: 

Corporate, 

Government, 

Healthcare, and 

Higher 

Education 

technologies learning technologies quality, and teacher and student 

satisfaction ; and level of interactivity 

criteria have high impact on e-learning 

technology selection process  

A multicriteria decision 

analysis model for faculty 

evaluation (Bana e Costa 

& Oliveira, 2012) 

Bana e Costa et al. Omega 2012 Faculty evaluation To propose a new faculty evaluation model that 

addresses the whole range of academic 

activities and can be applied within and across 

distinct scientific areas, 

The model facilitates the following: (a) 

comparing academic staff performance against 

performance targets; (b) defining each faculty 

member's multicriteria value profile; (c) 

computing each faculty member's overall value 

score; and (d) assigning faculty members to 

rating categories. 

Redesigning university 

courses based on generic 

skills via multicriteria 

analysis methods 

(Krassadaki & 

Matsatsinis, 2012) 

Krassadaki & 

Matsatsinis 

International 

Journal of 

Multicriteria 

Decision Making 

2012 University courses To propose a process that supports generic 

skills improvement through an academic course 

at a traditional university environment, at the 

initiative of the instructor 

The proposed approach, which calls for a 

course redesign, is broken down into a 

number of sections, the most important of 

which are multicriteria problems. These 

sections include the selection of skills, the 

reformation of learning outcomes, 

assessment processes, and instructor 

feedback. 

The domains for the 

multi-criteria decisions 

Uysal, M. P. Turkish Online 

Journal of 

2012 E-learning 

systems 

To guide the design and development of E-

learning systems (decision about these systems 

A conceptual domain model and a decision 

activity framework is proposed for e-
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

about e-learning systems 

(Uysal, 2012) 

Distance 

Education 

and their analysis needs, systematic and 

structured guidance to lead to better decisions) 

learning systems 

A hybrid approach to 

develop an analytical 

model for enhancing the 

service quality of e-

learning (H. Y. Wu & Lin, 

2012) 

Wu & Lin Computers and 

Education 

2012 Service quality of 

e-learning 

To develop an analytical model for enhancing 

the service quality of e-learning using a hybrid 

approach from the perspective of customers 

The suggested model might be a helpful 

resource for e-learning service providers, 

assisting them in locating pertinent 

technical data to improve service quality 

and focus on essential client needs. 

Evaluating the 

effectiveness of e-

learning system in 

uncertainty (Tseng et al., 

2011) 

Tseng & Chen Industrial 

Management 

and Data 

Systems 

2011 Effectiveness of e-

learning system in 

uncertainty 

To evaluate the effectiveness of teaching or 

ƭŜŀǊƴƛƴƎ ƛƴ ŀƴ ŜπƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳ  

¢ƘŜ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ƳŜŀǎǳǊŜǎ ƻŦ Ŝπ

learning effectiveness were the quality of 

ǘƘŜ ŜπƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ƭŜŀǊƴŜǊ 

attractiveness 

Evaluation of quality of 

learning scenarios and 

their suitability to 

ǇŀǊǘƛŎǳƭŀǊ ƭŜŀǊƴŜǊǎΩ 

profiles (Kurilovas et al., 

2011) 

Kurilovas et al. Proceedings of 

the European 

Conference on 

Games-Based 

Learning 

2011 Learning 

scenarios and 

their suitability to 

particular 

ƭŜŀǊƴŜǊǎΩ ǇǊƻŦƛƭŜǎ 

To investigate and present a comprehensive 

scientific model and several methods suitable 

for the expert evaluation of quality of learning 

scenarios, with emphasis on their suitability to 

particular learner groups (i.e., profiles) 

The study's findings demonstrate that 

various fuzzy optimization techniques as 

well as the Analytic Hierarchy Process 

(AHP) method for determining the weights 

of quality criteria can be used to address 

learning scenarios' multiple criterion 

evaluation and optimization problems for 

specific learner profiles. 

Validation of a multi- Boja et al.  ACM 2011 M-Learning To define a validation model for a proposed The suggested quality model and the 
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

criteria model used to 

evaluate M-Learning 

applications quality (Boja 

et al., 2011) 

International 

Conference 

Proceeding 

Series 

applications 

quality 

multi-criteria quality model used to evaluate M-

Learning applications.  

procedure for validating the results' 

representativeness are both described in 

the study. It is crucial to verify the model 

because these outcomes gauge the caliber 

of the M-Learning apps that were 

examined. 

A fuzzy multicriteria 

method for E-learning 

quality evaluation 

(Stefanovic et al., 2010) 

Stefanovic et al.  International 

Journal of 

Engineering 

Education 

2010 E-learning quality 

evaluation 

To evaluate an e-learning system by 

decomposing the e-learning process into sub-

processes and activities.  

Each activity's quality was assessed using 

both linguistic terms and numerical data. 

This methodology was used to handle a 

variety of challenges, including improving 

connections with management and other 

stakeholders, measuring and analyzing 

trainee on-the-job performances, trainee 

satisfaction, and the relative value of 

decision criteria. Comparing various e-

training processes and grading them based 

on quality level is made possible by 

quantitative displays of the e-training 

process quality. 

A Multi-criteria Decision-

Support Approach to 

Sustainable Rural Energy 

in Developing Countries 

Cherni & Kalas Intelligent 

Systems 

Reference 

Library 

2010 Decision - Making The inclusion of multiple technical and non-

technical criteria can lead to more sustainable 

development outcomes. 

A description of the factors that need to be 

taken into consideration to guarantee the 

best possible service delivery, the long-

term viability of rural electrification 

projects, and the reduction of poverty. By 
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

(Cherni & Kalas, 2010) matching the energy demands of rural 

communities in developing nations with 

suitable technology, this method improves 

livelihoods and promotes project 

sustainability. 

Multi-dimensional 

ǎǘǳŘŜƴǘǎΩ ŜǾŀƭǳŀǘƛƻƴ ƻŦ Ŝ-

learning systems in the 

higher education 

context: An empirical 

investigation (Ozkan & 

Koseler, 2009) 

Ozkan & Koseler Computers and 

Education 

2009 E-learning 

systems in the 

higher education 

context 

This study proposes a conceptual e-learning 

assessment model, HELAM (Hexagonal e-

Learning Assessment Model), suggesting a 

multi-dimensional approach for LMS evaluation 

via six dimensions on overall e-learning 

perceived satisfaction based on student 

perceptions only. 

Regarding student impressions, a survey 

instrument based on HELAM has been 

created, confirmed, and validated. The 

learners' reported happiness was 

significantly impacted by the six elements 

of the suggested model, which are: (1) 

system quality; (2) service quality; (3) 

content quality; (4) learner viewpoint; (5) 

instructor attitudes; and (6) supportive 

issues. 

Multi-dimensional 

evaluation of E-learning 

systems in the higher 

education context: An 

empirical investigation of 

a computer literacy 

course (Ozkan & Koseler, 

2009) 

Ozkan & Koseler Proceedings - 

Frontiers in 

Education 

Conference, FIE 

2009 E-learning 

systems in the 

higher education 

context 

To propose a conceptual e-learning assessment 

model, HELAM (Hexagonal e-Learning 

Assessment Model), suggesting a multi-

dimensional approach for LMS evaluation via six 

dimensions. 

The suggested e-learning evaluation 

model's six characteristics were shown to 

be significant for the implementation of a 

computer literacy course through a 

learning management system, and the 

instrument's validation supported this 

finding. 
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

E-learning systems 

evaluation with data 

envelopment analysis 

and Bayesian networks 

(Kao et al., 2009) 

Kao et al. NCM 2009 - 5th 

International 

Joint 

Conference on 

INC, IMS, and 

IDC 

2009 E-learning 

systems 

evaluation 

To propose data envelopment analysis and 

Bayesian networks in e-learning systems 

evaluation and classification, 

Rather than focusing on output, the e-

learning system's relative efficiency is 

assessed. Second, the DMUs are the 

reviewers in the DEA model, and it is from 

their resultsτthat is, their efficienciesτ

that the relative efficiency of the e-

learning systems is calculated. Teachers in 

middle schools find the systems to be 

reasonably effective. 

Critical functionalities of 

a successful e-learning 

system - An analysis from 

ƛƴǎǘǊǳŎǘƻǊǎΩ ŎƻƎƴƛǘƛǾŜ 

structure toward system 

usage (Sun et al., 2009) 

Sun et al. Decision 

Support 

Systems 

2009 Functionalities of 

a successful e-

learning system 

To provide the perspective of the instructors in 

understanding what critical functionalities of an 

e-learning system instructors deem useful such 

that they will continue using the system. 

Using the e-learning system, which 

includes an electronic whiteboard, online 

forums, online roll call, threaded 

conversations, assignment management, 

and an e-syllabus, the instructors get a 

sense of success, self-fulfillment, and love 

of life. 

Multi-criteria evaluation 

of the web-based e-

learning system: A 

methodology based on 

learner satisfaction and 

its applications (Shee & 

Wang, 2008) 

Shee et al.  Computers and 

Education 

2008 Web-based e-

learning 

system/learner 

satisfaction 

To propose a multi-criteria methodology from 

the perspective of learner satisfaction to 

support those evaluation-based activities 

taking place at the pre- and post-adoption 

phases of the  web-based e-learning system 

life cycle 

The learner interface was considered by 

the learners to be the most crucial aspect 

of the decision criterion. 
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

A heuristic methodology 

for multi-criteria 

evaluation of web-based 

E-Learning Systems 

based on user 

satisfaction (Mahdavi et 

al., 2008) 

Mahdavi et al. Journal of 

Applied 

Sciences 

2008 Web-based E-

Learning/ learner 

satisfaction 

Based on the theory of multi-criteria decision 

making and the research results concerning 

user satisfaction in the fields of human-

computer interaction and information systems, 

a heuristic multi-criteria methodology using 

The learner satisfaction perspective to support 

evaluation-based activities is proposed. 

A large-sample, learner-based novel 

heuristic method and the e-learner-

satisfaction perspective help to adapt the 

traditional Multi-Criteria Decision Making 

paradigm to highly user-oriented 

situations. 

An approach to multi-

criteria group decision 

making with linguistic 

preference information 

(Li, 2008) 

Li, Q. Proceedings of 

2008 IEEE 

International 

Conference on 

Networking, 

Sensing and 

Control, ICNSC 

2008 Decision making The objective is to propose an approach for 

ranking alternatives through  multi-criteria 

group decision making (MCGDM) with linguistic 

preference information. 

A method for handling the MCGDM issue 

with linguistic preference data has been 

developed. It is based on the EIOWA, 

EOWA, and LHA operators. 

Shared decision-making 

ς transferring research 

into practice: The 

Analytic Hierarchy 

Process (AHP) (Dolan, 

2008) 

Dolan, J. G. Patient 

Education and 

Counseling 

2008 Transferring 

research into 

practice 

To illustrate how the Analytic Hierarchy 

Process (AHP) can be used to promote shared 

decision-making and enhance clinicianςpatient 

communication 

The AHP and associated multi-criteria 

techniques may help overcome present 

obstacles to collaborative decision-making 

in hectic clinical settings and enhance the 

caliber of therapeutic decisions. 

Towards a multi-criterion 

web-based tool for 

Delias et al.  Innovations in 

E-Learning, 

2007 Evaluation of an e-

learning system 

A web- based evaluation model which 

implements a multiple criteria methodology is 

This method presents an overall picture of 

the behavior of its users and enables e-
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

evaluation of an e-

learning system (Delias 

et al., 2007) 

Instruction 

Technology, 

Assessment, 

and Engineering 

Education 

proposed learning systems to evaluate their 

performance. 

Usability and learning: A 

framework for 

evaluation of web-based 

e-learning applications 

(Ssemugabi & De Villiers, 

2007) 

Ssemugabi & de 

Villiers 

World 

Conference on 

Educational 

Multimedia, 

Hypermedia 

and 

Telecommunica

tions 

2007 Web-based e-

learning 

applications. 

To propose a framework for evaluation of web-

based e-learning applications that narrows the 

gap between the fields of educational 

computing and Human Computer Interaction 

To create the framework, which is divided 

into three categoriesτgeneral interface 

design, website-specific design, and 

instructional designτa literature review 

was conducted. The criteria effectively 

identified shortcomings in the program 

concerning its usability and potential to 

facilitate learning. 

An Action Research 

Approach to the Design, 

Development and 

Evaluation of an 

Interactive E-Learning 

Tutorial in a Cognitive 

Domain (R (Ruth) De 

Villiers, 2007) 

Ruth De Villiers, M Journal of 

Information 

Technology 

Education: 

Research 

2007 Design, 

Development and 

Evaluation of an 

Interactive E-

Learning Tutorial 

The teaching and learning of a complex section 

in Theoretical Computer Science  in a distance 

education context at the University of South 

Africa (UNISA) has been enhanced by a 

supplementary e-learning application called 

Relations. A participative action research 

approach was used to design, develop, 

evaluate, and refine the application over a 

longitudinal period. 

Applications for learning should make use 

of keystrokes and operations that uphold 

the HCI principles of consistency and 

predictability with well-known systems. 
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Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

Multiple criteria decision 

making: Facilitating a 

learning environment 

(Holz et al., 2006) 

Holz et al. Journal of 

Environmental 

Planning and 

Management 

2006 Learning 

environments 

To establish if different approaches to MCDM 

vary in their ability to facilitate a learning 

environment 

During a one-day session, a unique holistic 

evaluation method, a well-known 

weighted tool, and a new aspirational tool 

called Target Ordering were contrasted. 

According to this early analysis, 

aspirational and holistic MCDM 

approaches may be more effective in 

facilitating a learning environment than 

weighting approaches. 
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2.1.4 Multicriteria Decision Analysis with emphasis on education, training, teaching and learning (examined period 2015 - 2023). 

 

Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

An RNN-MCDA 

method to support 

efficient and stable 

matching under 

uncertain 

preferences in 

large-scale sharing 

platforms (Tong & 

Zhu, 2022) 

Tong, H., 

& Zhu, J. 

Applied Soft 

Computing 

2022 matching in 

large-scale 

sharing 

platform 

The large-scale platform increases the 

difficulties of stable matching, like low 

efficiency and weak matching. To realize 

stable and efficient matching in a large-

scale platform, our study designs a 

recurrent neural network-multiple criteria 

decision aiding (RNNςMCDA) method. 

The authors have attempted to address these concerns by integrating Recurrent 

Neural Networks (RNN) and Multi-Criteria Decision Analysis (MCDA) to model 

and predict the linguistic preferences of DAS. This approach is in response to 

the limitations associated with low accuracy and interpretability observed in 

prior studies on predicting linguistic preferences. A two-stage matching 

technique based on RNN-MCDA has been developed to achieve reliable 

matching. During the first phase, RNN-MCDA is used to maximize overall 

satisfaction, avoiding mutual assessment's inefficiencies. The focus next turns 

to those who were unable to reach the stability requirements in the previous 

phase, using platform techniques to modify DAS satisfaction levels and achieve 

stable matching. In addition, a modified Cuckoo method has been designed to 

address the bi-level programming problem. An example is provided to illustrate 

the effectiveness of the suggested approach within the framework of a 

manufacturing capacity sharing platform. 

Intent-based 

resource matching 

strategy in cloud (He 

& Qian, 2020) 

He, L., & 

Qian, Z. 

Information 

Sciences 

2020 Cloud 

computing 

A novel resource matching strategy that 

regulates multiattribute matching between 

cloud resources and tasks is proposed in 

this study 

To make resource retrieval easier, tasks and resources are first grouped 

according to attribute features. A stringent bilateral matching algorithm 

is then used to pair jobs with appropriate resources in order to 

maximize satisfaction for both parties. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Two-sided matching 

for hesitant fuzzy 

numbers in smart 

intelligent 

technique transfer 

(Yue & Zhang, 2020) 

Yue, Q., 

& Zhang, 

L. 

Mechanical 

Systems and 

Signal 

Processing 

2020 Methodolog

ical 

This paper combines Hesitant fuzzy set with 

two-sided matching (TsM) 

Using Hesitant Fuzzy Numbers (HFNs), a decision model for TsM is built. 

The TsM model is then transformed into a two-goal TsM model using 

the linear weighted approach. Moreover, the two-goal TsM model with 

HFN can be simplified into a single-goal TsM model with scores by 

utilizing the newly introduced score function. 

Assignment of 

trainees to software 

project 

requirements: A 

stable matching 

based approach 

(Gharote et al., 

2015) 

Gharote, 

M., Patil, 

R., 

Lodha, 

S., & 

Raman, 

R. 

Computers 

& Industrial 

Engineering 

2015 Assigning 

trainees to 

software 

project 

requiremen

ts 

In this paper, the theory of stable matching 

is employed to eliminate unstable pairs. A 

proficient method is proposed to predict 

preferences for both trainees and project 

requirements, leveraging the utility theory. 

When allocating trainees to software project requirements, the application of 

optimization and greedy methodologies can result in unstable pairs, which 

could impede the satisfaction of both project requirements and trainees. In 

order to efficiently eliminate unstable couples, this study introduces the theory 

of stable matching in order to handle the problem. We also introduce a practical 

utility-theoretic approach to forecast trainee preferences and project 

requirements. Based on preference ranks of allotted alternatives, 

computational experiments show that the stable matching strategy performs 

better than other approaches with respect to average satisfaction levels for 

trainees and project needs. In addition, the suggested method results in far 

better trainee-project matches than cost-based optimization models, while it 

has a marginally higher allocation cost. 

OptAssignτA web-

based tool for 

assigning students 

to groups (Meyer, 

2009) 

David 

Meyer 

Computers 

& Education 

2009 Education This paper introduces a web-based tool 

supporting both the work flow of collecting 

student data and the group formation 

The latter method is based on finding the best answers to suitable assignment 

problems in mathematics while taking into account different limitations 

pertaining to group size and composition. The evaluation's findings point out a 

number of benefits over manual processes, such as lecturers' time savings and 

students' perceptions of increased fairness and accuracy. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Creating student 

groups with similar 

characteristics: A 

heuristic approach 

όaƛƴƎŜǊǎ ϧ hΩ.ǊƛŜƴΣ 

1995) 

J. 

Mingers, 

F.A. 

O'Brien 

Omega 1995 Education This paper describes an algorithm for 

classifying elements with binary valued 

attributes so that the classes are similar 

Each student has a unique collection of binary-valued characteristics. The 

program uses an information theory metric to create working groups of 

students with comparable student attribute compositions. The performance of 

the technique is also evaluated in the study in comparison to a goal 

programming formulation of the problem. 

Assigning students 

to academic majors 

(Saber & Ghosh, 

2001) 

Hussein 

M. 

Saber, 

Jay B. 

Ghosh 

Omega 2001 Education Problem of assigning undergraduate 

students to academic major areas 

In order to arrive at a preliminary answer, the formulation considers students' 

choices in addition to their performance in important benchmark courses and 

numerous practical restrictions. The current study presents a linear program 

designed to maximize assignments' total worth to students and the 

corresponding academic units. 

Optimal allocation 

of students to 

different 

departments in an 

engineering college 

(Bafail & Moreb, 

1993) 

Abdullah 

O. Bafail, 

Ahmad 

A. 

Moreb 

Computers 

& Industrial 

Engineering 

1993 Education A mathematical model is developed for 

allocating pre engineering students to 

available majors at an engineering college 

The approach takes student preferences and department capacity into account. 

Additionally, it favors pupils with higher GPAs (grade point averages). The 

objective programming issue is used to formulate the model. Actual data is used 

to test its applicability. Compared to the current manual method, the model 

performed noticeably better. 

Multi-criterion 

models for higher 

education 

administration 

(Mustafa & Goh, 

1996) 

A. 

Mustafa, 

M. Goh 

Omega 1996 Education Literature review Findings reveal that, above planning, assessment, and other objectives, 

resource allocation is the main factor driving the use of Multi-Criteria Decision 

Making (MCDM) in higher education administration. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Linear programming 

brings marital bliss 

(Vande Vate, 1989) 

John H. 

Vande 

Vate  

Operations 

Research 

Letters 

1989 Methodolog

ical 

Development of stable matching algorithm 

through linear optimization 

An assignment of n men to n women that guarantees no two people prefer each 

other to their respective wives is referred to as a stable matching. The convex 

hull of the stable matchings' incidence vectors is described in this study. One 

can approach the optimal stable marriage problem as a linear program by 

utilizing this description. 

Matching with 

indifferences: A 

comparison of 

algorithms in the 

context of course 

allocation (Diebold 

& Bichler, 2017) 

Franz 

Diebold, 

Martin 

Bichler 

European 

Journal of 

Operational 

Research 

2017 Methodolog

ical 

We evaluate six one- and eight two-sided 

matching mechanisms with preferences 

based on a collection of 28 field data sets 

While basic characteristics of matching mechanisms, such as Pareto efficiency 

or strategy-proofness, can be shown analytically, practical elements, including 

matchings' size, average rank, and popularity, must be tested empirically. We 

present a variety of metrics for comparative analysis in order to address this. 

The current research sheds light on trade-offs between several design factors, 

which are important in the industry. These results provide insightful information 

and recommendations for choosing suitable matching techniques. 

Two-sided matching 

with indifferences 

(Erdil & Ergin, 2017) 

Aytek 

Erdil , 

Haluk 

Ergin  

Journal of 

Economic 

Theory 

2017 Methodolog

ical 

In their approach, the authors 

accommodate ties in preference rankings 

and demonstrate that the Pareto 

dominance relation on stable matchings 

can be represented by two straightforward 

operations. These operations entail 

rematching of workers and firms through 

cycles or chains. 

AST techniques to calculate worker-optimal stable matching and Pareto 

efficient and stable matching. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Multi-attribute 

dynamic two-sided 

matching method of 

talent sharing 

market in 

incomplete 

preference ordinal 

environment (Liang 

et al., 2020) 

Decui 

Liang, 

Xin He, 

Zeshui 

Xu  

Applied Soft 

Computing 

2020 talent 

sharing 

The authors construct a multi-stage 

dynamic matching model for talent sharing 

based on the attribute priorities. 

The talent-sharing matching problem in an imperfect preference ordinal setting 

is examined by the writers in this study. The authors initially address this 

problem by using a collaborative filtering algorithm to fill in missing ordinal 

preferences, in contrast to traditional two-sided matching algorithms that 

ignore them. In the talent-sharing two-sided matching paradigm, individual 

differences between seekers and solvers receive special consideration. 

Attribute priority matrices show how these differences result in different 

preferences across choice attributes. Additionally, prospect theory-based 

satisfaction degree matrices are built taking into account the psychological 

expectations of seekers and solvers. For multi-stage dynamic decision-making, 

a bi-objective optimization model is developed by adding restrictions on 

attribute priority and satisfaction degree. Additionally, by utilizing dynamic 

decision-making methods, more matches can be made while still satisfying the 

psychological requirements of matching participants. Lastly, a case study 

featuring the talent-sharing website Upwork is provided to show how successful 

the suggested approach is. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Matching 

demanders and 

suppliers in 

knowledge service: 

A method based on 

fuzzy axiomatic 

design (Chen et al., 

2016) 

Xi Chen, 

Zhiwu Li, 

Zhi-Ping 

Fan, 

Xiaoyang 

Zhou, 

Xiao 

Zhang  

Information 

Sciences 

2016 Knowledge 

Service 

This paper reports on a method for 

effectively matching suitable knowledge 

service demanders and suppliers in which 

the expectation levels of attributes given by 

demanders and suppliers are considered 

This study presents a strategy that takes into account the anticipated levels of 

qualities offered by both parties in order to match knowledge service 

demanders with acceptable suppliers in an efficient manner. Language-based 

data is used to represent the real and expected amounts of suppliers and 

demanders. A novel fuzzy linguistic information-based matching degree 

calculation method is proposed. First, the link of matching between providers 

and demanders is established. Next, a fuzzy axiomatic design (FAD) based 

technique is designed to evaluate the degree of matching between knowledge 

demanders and suppliers, based on the axiomatic design (AD) principles. In 

addition, a multi-objective optimization model is developed to identify the best 

matching pairs and optimize the total matching degree of pairings. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Two-sided matching 

decision making 

with multi-granular 

hesitant fuzzy 

linguistic term sets 

and incomplete 

criteria weight 

information (Z. 

Zhang et al., 2021) 

Zhen 

Zhang, 

Junliang 

Gao, 

Yuan 

Gao, 

Wenyu 

Yu 

Expert 

Systems 

with 

Applications 

2021 Methodolog

ical 

An approach to TSMDM with multi-granular 

HFLTSs is developed in the paper. 

The method for Two-sided Matching Decision Making (TSMDM) using multi-

granular hesitant fuzzy linguistic term sets (HFLTSs) is presented in this research. 

First, optimization models are developed to determine criterion weights for 

items that match but do not have distinct criteria weight vectors. Next, each 

matching object's hesitant fuzzy linguistic decision matrices are combined to 

determine their overall evaluations over matching items on the opposite side, 

which are shown as multi-granular linguistic distribution evaluations. To find the 

satisfaction levels of matching objects, these evaluations are combined. In 

addition, an optimization model is constructed and solved to find the matching 

between matching items, with the goal of maximizing the total satisfaction 

degree of matching objects while taking stable matching circumstances into 

account. Lastly, a case study demonstrating how to link supply and demand for 

green building technologies is given to highlight the features of the suggested 

methodology. Unlike earlier research, the suggested method allows matching 

items to provide variable linguistic evaluations and can manage scenarios in 

which only part of the criterion weight information is available. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Mathematical 

models for stable 

matching problems 

with ties and 

incomplete lists 

(Delorme et al., 

2019) 

Maxence 

Delorme 

, Sergio 

DŀǊŎƝŀ Σ 

Jacek 

Gondzio, 

WǀǊƎ 

Kalcsics, 

David 

Manlove

, William 

Petterss

on 

European 

Journal of 

Operational 

Research 

2019 Health We present new integer linear 

programming (ILP) models for -hard 

optimization problems in instances of the 

Stable Marriage problem with Ties and 

incomplete lists (SMTI) and its many-to-one 

generalization, the Hospitals/Residents 

problem with Ties (HRT) 

The authors introduce unique integer linear programming (ILP) models for NP-

hard optimization issues that arise in instances of the Hospitals/Residents 

problem with Ties (HRT), a many-to-one version of the Stable Marriage problem 

with Ties and Incomplete lists (SMTI). When applied to (i) bigger randomly-

generated examples and (ii) instances taken from real-world applications, these 

models provide effective answers to such optimization challenges. The authors 

concentrate on SMTI cases where preferences are measured for each possible 

pairing using a quality measure, such as matching kids with adoptive families. 

Achieving a maximum weight stable matching is their goal. The authors present 

innovative ILP models and new algorithms for preparing SMTI instances with 

ties on both sides. By using preprocessing, warm start techniques, constraint 

merging, and dummy variables, the authors' new models solve all 22 real-world 

instances in an average runtime of just one minute, while existing state-of-the-

art models can only solve six out of the 22 instances in an hour per instance. The 

authors address situations involving junior doctors being assigned to foundation 

posts in Scottish hospitals within the framework of HRT, with the goal of 

achieving maximum size stable matching. They show how to greatly shorten the 

average running time for real-world HRT cases and extend their SMTI models to 

HRT instances. Furthermore, the writers demonstrate that their models 

perform significantly better on bigger randomly-generated instances of both 

SMTI and HRT. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Hesitant multi-

attribute two-sided 

matching: A 

perspective based 

on prospect theory 

(Chen et al., 2019) 

Chen, 

Xia | 

Wang, 

Juana | 

Liang, 

Haiming

b; * | 

Han, 

Jingc 

Journal of 

Intelligent & 

Fuzzy 

Systems 

2019 Methodolog

ical 

An innovative multi-attribute decision 

making method is developed for the two-

sided matching, 

This work develops a novel multi-attribute decision-making approach for two-

sided matching that takes matching entities' psychological behaviors into 

account. Three formatsτhesitant fuzzy set (HFS), interval-valued hesitant fuzzy 

set (IVHFS), and hesitant fuzzy linguistic term set (HFLTS)τare used to convey 

the values of aspiration levels and evaluations. Distances between aspiration 

levels and evaluations are specifically calculated. Then, aspiration levels are 

used as benchmarks and gain and loss matrices for corresponding entities are 

created using prospect theory. The overall prospect value matrices are then 

created using these matrices. Furthermore, in order to determine matching 

results, a multi-objective optimization model is designed to maximize the total 

prospect values of two-sided matching entities. A fast bi-objective non-

dominated sorting genetic algorithm (BNSGA) is developed in order to solve this 

model effectively. Finally, an example is provided to demonstrate the potential 

applications of the proposed method. 
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2.1.5 Matching Groups with emphasis on education, training, teaching and learning (examined period extended till 2023). 

 

Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

MOOCs in Smart 

Education: Comparative 

Study by Applying AHP 

and COPRAS Method 

(Dehbi et al., 2022) 

Amine Dehbi, 

Abdellah Bakhouyi, 

Rachid Dehbi, 

Mohamed Talea 

International 

Journal of 

Emerging 

Technologies in 

Learning 

2022 Education 

Different MOOCs will be 

presented, compared and 

analyzed according to a 

comparative study of multicriteria 

analysis by applying decision 

analysis methods 

The MOOCs systems were recently ranked in the 

advancement and evolution of technology. 

The suggested methodology uses the COPRAS 

method to aid in the MOOCS selection in Smart 

Education and the AHP basic method to establish 

the weights of the criteria. A variety of objective 

factors may be included in methodologies, which 

provide a more straightforward and uniform 

approach to the MOOC selection process. 
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Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

A  multicriteria decision 

analysis model for 

faculty evaluation (Bana 

e Costa & Oliveira, 

2012) 

Carlos A.Bana e 

Costa, Monica 

D.Oliveira 

Omega ς The 

International 

Journal of 

Management 

Science 

2011 
Management 

Studies 

This article approaches faculty 

evaluation from an innovative 

comprehensive perspective. 

Periodically assessing each faculty member's 

performance is necessary for an institution. A 

description of the standards by which each 

faculty member's performance will be judged 

must be included in the evaluation. The 

organization has to show that it makes use of the 

evaluation's findings to enhance the caliber of its 

instructors and curriculum. 

What Is the Potential for 

Applying Cost-Utility 

Analysis to Facilitate 

Evidence-Based 

Decision 

Making in Schools? 

(Hollands et al., 2019) 

Fiona Hollands, Yilin 

Pan, Maya Escueta 

Educational 

Researcher 
2019 Education 

To investigate the feasibility of 

applying a multicriteria decision-

making framework based on 

cost-utility analysis to facilitate 

evidence-based decisions by 

educators. 

While educators are capable of recognizing the 

issues that are significant to them, they are not 

always adept at methodically gathering 

information to favor one program option over 

another in order to meet these goals. Guidance 

to decision makers in locating or obtaining 

appropriate evidence to assess educational 

methods against a range of objective and 

subjective criteria is a major barrier for the 

future development and deployment of the cost-

utility framework. 
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Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

Multi-Criteria Evaluation 

Method in the Field of 

University Education: 

Application to a Course 

on Energy Markets 

ό!ƭŎłȊŀǊ-Ortega et al., 

2023) 

aŀƴǳŜƭ !ƭŎłȊŀǊ-

Ortega, Lina 

Montuori, Javier 

wƻŘǊƝƎǳŜȊ-DŀǊŎƝŀΣ 

Carlos Vargas-

Salgado 

Knowledge 2023 Management 

This article presents a 

methodology based on a multi-

criteria procedure through which 

students could be evaluated from 

different points of view, based on 

different types of evaluation 

mechanisms that are diversely 

weighted. 

The benefits of utilizing a multi-criteria 

assessment system are emphasized in this article 

since it enables pupils to be evaluated 

independently of a particular method. Since it is 

usual for each student to feel more comfortable 

with a certain evaluation technique, this benefits 

students by evaluating them more objectively; 

yet, some students suffer when the evaluation is 

limited to a single type. 
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Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

A Novel Strategic 

Approach to Evaluating 

Higher Education 

Quality Standards in 

University Colleges 

Using Multi-Criteria 

Decision-Making (Makki 

et al., 2023) 

Anas A. Makki, 

Ammar Y. Alqahtani, 

Reda M. S. Abdulaal, 

Ayman I. Madbouly 

Education 

Sciences 
2023 Management 

This paper proposes a new 

approach to rank university 

colleges by evaluating their 

educational quality. 

The study's conclusions show how well both the 

suggested strategic framework and the MCDM 

assessment technique work to achieve the 

intended benefit of informing decision-makers 

and university administrators about the colleges 

that make the biggest contributions to the 

attainment of their global designations and 

strategic objectives. The study's conclusions also 

demonstrate that the suggested methodology 

correctly pinpoints quality flaws and their root 

causes. Consequently, this will have the biggest 

impact on helping institutions create more 

precise performance indicators and allocate 

resources more effectively in order to achieve 

academic success. 
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Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

Multi-criteria decision 

making for determining 

best teaching method 

using fuzzy analytical 

hierarchy process 

(li Xu et al., 2023) 

Sheng-li Xu, Tang 

Yeyao,  Mohammad 

Shabaz 

Soft Computing 2022 Education 

Due to the COVID-19 epidemic, 

online education spread quickly, 

and traditional instruction was 

abruptly switched to online 

mode, posing a number of issues 

for students and management. 

Choosing a decent teaching 

technique is not an easy option, 

and it is even more difficult when 

it comes to selecting the 

approach. 

The COVID-19 pandemic has caused social 

alienation and school closures worldwide, 

shattering traditional teaching methodologies. 

The COVID-19 pandemic has exposed a number 

of issues in online teaching that tutors and 

students encountered during classes. While the 

Internet and education have become ideal topics 

to enhance the teaching mode during an 

epidemic to help students, teachers, and 

institutes for a better learning process, 

information technology solved and improved the 

issues of learning through the online teaching 

mode during the epidemic. Throughout the 

COVID-19 epidemic, online learning was 

essential to the global dissemination of 

knowledge. 
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Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

Multiple criteria 

decision making 

techniques in higher 

education (Ho et al., 

2006) 

William Ho, 

Helen Higson, 

Prasanta Kumar Dey 

International 

Journal of 

Educational 

Management 

2006 Education 

The purpose of this paper is to 

review the literature which 

focuses on four major higher 

education decision problems. 

These are: resource allocation; 

performance measurement; 

budgeting and scheduling. 

The application of multiple criteria decision-

making methodologies to four primary higher 

education decision-making problemsτresource 

allocation, performance measurement, 

budgeting, and schedulingτwas the main focus 

of this work. 
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Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

Decision Making Using 

Multicriteria Analysis: A 

Case Study of Decision 

Modeling Career in 

Education 

(Dimitrakopoulos & 

Karamanis, 2017) 

Ioannis 

Dimitrakopoulos, 

Kostas Karamanis 

Case Studies in 

Business and 

Management 

2017 Management 

The aim of this paper is to offer an 

applicable evaluation framework 

relating to the right choice of 

ƻƴŜΩǎ ǇǊƻŦŜǎǎƛƻƴ Ǿƛŀ his/her 

studies. The first part of the paper 

consists of the basic principles of 

Multicriteria Decision Making. To 

begin with, the paper initially 

focuses on the Macbeth Method. 

This helps to provide a 

perspective for procedural types 

of decisions in which various 

qualitative and quantitative 

aspects are incorporated 

The goal of the current research was to create 

and promote strategies that will assist students 

in making the best choice possible by utilizing 

the information at their disposal and 

multicriteria decision analysis. One of the most 

challenging issues that kids face at this point in 

their lives is the development of decision-making 

abilities. Choosing a career path and the type of 

vocational studies to pursue is one of the most 

important decisions secondary school students 

must make. Making the decision to continue 

one's education by enrolling in an 

undergraduate program at a university overseas 

is difficult since it requires consideration of many 

factors. 
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Comparative analysis of 

multicriteria 

Decision-making 

methods evaluating the 

efficiency of technology 

transfer όYǊŀǳƧŀƭƛŜƴŤΣ 

2019) 

[ƛŘƛƧŀ YǊŀǳƧŀƭƛŜƴŤ 

Business, 

Management 

and Education 

2019 
Business 

Management 

The purpose of this paper is to 

find appropriate tools to measure 

the efficiency of the technology 

transfer process (TTP) in higher 

education institutions (HEIs). 

Scientific problem is a lack of 

methods measuring the efficiency 

of TTP. The objective - 

comparative analysis of efficiency 

evaluation methods. 

This study offers a framework for assessing the 

effectiveness of decision-making entities, in this 

case higher education institutions, in order to 

assess the effectiveness of the technology 

transfer process. This leads to the pursuit of 

suitable techniques (instruments) for gauging 

the effectiveness of technology transfer in 

Higher Education Institutions. In particular, the 

commercialization and TTP activities are carried 

out by higher education institutions. Compared 

to other foreign countries, HEIs in Lithuania are 

in the process of formulating a policy for the 

establishment, safeguarding, and monetization 

of their intellectual property. 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

72 

Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

Evaluation of Open and 

Distance Education 

Websites: 

A Hybrid Multi-Criteria 

Decision-Making 

Approach ό ŀƘƛƴ ϧ 

Kulakli, 2023) 

¸ƤƭŘƤȊ {ŀƘƛƴΣ 

 Atik Kulakli 
Systems 2023 Education 

Higher education institutions and 

organizations have new 

opportunities thanks to digital 

technologies. Universities 

worldwide seek to provide the 

most outstanding available 

student services, particularly 

those that promote student 

achievements in their program 

objectives. The World Wide Web, 

in particular, has advanced 

Internet-based information 

technology, dramatically 

impacting all types of education 

delivery. 

The results of this study demonstrate the 

necessity for more research on ODE system 

evaluation. Additionally, the following study 

directions could be suggested for the future: An 

approach that takes feedback into account, such 

as the analytical network technique, can be used 

to assess potential feedback and interactions 

between the sub-criteria. To get a more 

thorough assessment, the next study might be 

conducted with students, teachers, and system 

staff who are directly involved in the procedure. 

Furthermore, collaborating with administrators 

and decision-makersτthe system's principal 

usersτmay result in the development of new 

standards for subsequent research. 
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Developing a Fuzzy 

TOPSIS Model 

Combining MACBETH 

and Fuzzy Shannon 

Entropy to Select a 

Gamification App 

(Carnero, 2021) 

aŀǊƝŀ /ŀǊƳŜƴ 

Carnero 
Mathematics 2021 Management 

Due to the important advantages, 

it offers, gamification is one of the 

fastest-growing industries in the 

world, and interest from the 

market and from users continues 

to grow. This has led to the 

development of more and more 

applications aimed at different 

fields, and in particular the 

education sector. 

In order to determine the best gamification 

application for second-year students enrolled in 

the Electrical Engineering and Industrial and 

Automatic Electronic Engineering degree 

programs at the Higher Technical School of 

Industrial Engineering on the Ciudad Real 

campus of the University of Castilla-La Mancha 

(Spain), this study describes a model that 

combines fuzzy TOPSIS with the MACBETH 

approach and fuzzy Shannon entropy. 
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Using Data 

Envelopment Analysis 

and Multi-Criteria 

Decision-Making 

Methods to Evaluate 

Teacher Performance in 

Higher Education 

όtƻǇƻǾƛŏ Ŝǘ ŀƭΦΣ нлнлύ 

aƛƭŜƴŀ tƻǇƻǾƛŏΣ 

DƻǊŘŀƴŀ {ŀǾƛŏΣ 

aŀǊƛƧŀ YǳȊƳŀƴƻǾƛŏΣ  

aƛƭŀƴ aŀǊǘƛŏ 

Symmetry 2020 Education 

This paper proposes an approach 

that combines data envelopment 

analysis (DEA) with the analytic 

hierarchy process (AHP) and 

conjoint analysis, as multi-criteria 

decision-making methods to 

9ǾŀƭǳŀǘŜ ǘŜŀŎƘŜǊǎΩ performance 

in higher education. 

According to student preferences, this study 

proposes the use of conjoint analysis to choose 

more pertinent teaching criteria. The most 

appropriate set of criteria to be employed in the 

DEA efficiency measurement phase is chosen 

based on the criteria importance values that are 

generated from stakeholder preferences. When 

the framework is used to evaluate instructors 

from the viewpoint of the pupils, it becomes 

clear that (a) not all evaluation factors are 

equally relevant to stakeholders and (b) the 

outcomes differ based on the evaluation 

technique and criteria chosen. 
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Assessing Blockchain-

Based Innovation for the 

άwƛƎƘǘ ǘƻ 9ŘǳŎŀǘƛƻƴέ 

Using MCDA Approach 

of Value-Focused 

Thinking and Fuzzy 

Cognitive Maps (Sonje et 

al., 2023) 

Sarah Ashok Sonje, 

Rohan Sanjay Pawar, 

Shekhar Shukla 

IEEE 

Transactions on 

Engineering 

Management 

2021 Management 

Education forms the basic fabric 

of human life, and nations invest 

heavily in providing free basic 

education. However, these 

programs face serious issues, 

including financial 

mismanagement, fraudulent 

teaching practices, lack of 

actionable feedback mechanisms, 

and diversion of benefits. 

Using the MCDA framework of VFT and the soft 

computing method of FCM, this study leverages 

blockchain innovation to offer important insights 

for the best possible performance of the 

government-aided free basic education system. 

The research findings explain how to leverage 

blockchain innovation to maximize the 

effectiveness of the government-aided free 

basic education system while taking into account 

its unique features. They also quantify the 

effects of this adoption within the framework of 

the study hypothesis. 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

76 

Title Authors Journal 

Year of 

publicati

on 

 

Field of 

Application 

 

Objective of 

the paper 

 

Most important 

conclusions 

Evaluation of the 

interactivity of students 

in virtual learning 

environments using a 

multicriteria approach 

and data mining (Cobo 

et al., 2014) 

Angel Coboa,  

Rocio Rochab, Carlos 

wƻŘǊƝƎǳŜȊ-Hoyos 

Behaviour & 

Information 

Technology 

2014 Education 

This work seeks to provide a new 

multicriteria approach to 

evaluate and classify the level of 

interactivity of students in 

learning management systems 

(LMS) 

This work has proposed a methodology that 

enables us to assess students' degree of 

interaction with the LMS using a combination of 

DM and multicriteria decision procedures. This 

opens up a variety of possibilities for the 

advancement of teaching in learning 

management systems (LMS), as it allows for the 

identification of a quantitative index of student 

interactivity that varies depending on the weight 

that individual teachers assign to the various 

indicators used in its construction, among other 

things. 
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Key Factors Influencing 

{ǘǳŘŜƴǘǎΩ /ƘƻƛŎŜ hŦ 

University For 

Postgraduate Studies 

Abroad: A Multicriteria 

Decision Model 

(Cvetkovska, 2019) 

Violeta Cvetkoska 

Journal of 

Contemporary 

Economic and 

Business Issues 

2019 Management 

The aim of the paper is to develop 

a multicriteria decision model for 

choosing a university for 

postgraduate studies abroad. 

A multicriteria decision model (AHP) for 

selecting a university for postgraduate studies 

overseas is proposed in this paper. 87 

undergraduate students at Ss. Cyril and 

Methodius University in Skopje, Faculty of 

Economics - Skopje, provided their perspectives 

to build this model. The important factors that 

are selected as inputs for MCDM modeling are 

based on the answers to the first questionnaire 

regarding the factors that are most important to 

students when selecting a university for 

postgraduate studies. 

Artificial intelligence-

based group decision 

making to improve 

knowledge transfer: the 

case of distance learning 

in higher education 

(Saad & Tounkara, 2023) 

Lƴŝǎ {ŀŀŘΣ ¢ƘƛŜǊƴƻ 

Tounkara 

Journal of 

Decision Systems 
2023 Management 

In this paper, we propose a 

method based on multicriteria 

classification and a dominance 

based rough set approach (DRSA) 

to support teachers in decision 

making. 

A multi-criteria categorization system is 

suggested in this research to help instructors in 

higher education with online synchronous 

instruction. The primary goal is to support 

educators in identifying high-risk students and 

those who can be of most assistance to them in 

online courses. The suggested approach is 

proposed to consist of two stages. 
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E-Learning Platform 

Assessment and 

Selection Using Two-

Stage Multi-Criteria 

Decision-Making 

Approach with Grey 

Theory: A Case Study in 

Vietnam (Toan et al., 

2021) 

Pham Ngoc Toan, 

Thanh-Tuan Dang, 

Le Thi Thu Hong 

Mathematics 2021 Management 

Education has changed 

dramatically due to the severe 

global pandemic COVID-19, with 

the phenomenal growth of e-

learning, whereby teaching is 

undertaken remotely and on 

digital platforms. 

With the world's entry into the knowledge 

economy, e-learning platforms and online 

education became a global development trend. 

Vietnam, although still a developing nation, has 

quickly followed this trend and is becoming a 

competitive market for both local and foreign 

investors. In order to improve online educational 

platforms, e-learning service providers, system 

developers, researchers, and e-learners who 

pursue their knowledge online must identify 

crucial criteria and evaluate e-learning websites. 

Matching Methods for 

Clustered Observational 

Studies in Education 

(Keele et al., 2021) 

Luke Keele, 

Matthew Lenard, 

Lindsay Page 

Journal of 

Research on 

Educational 

Effectiveness 

2021 Education 

Many interventions in education 

occur in settings where 

treatments  are applied to groups. 

For example, a reading 

intervention may be 

implemented for all students in 

some schools and withheld from 

students in other schools.  

The current research evaluated multilevel 

matching in two different ways. In the first 

assessment, there were used three clustered 

randomized trials to try and retrieve 

experimental standards. Subsequently, it was 

proposed to build the simulations using data 

from an actual COS application as part of a 

simulation research. 
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Automating Assessment 

and Providing 

Personalized Feedback 

in E-Learning: The 

Power of Template 

Matching (Alhalalmeh et 

al., 2023) 

Zainab R. Alhalalmeh 

, Yasser M. Fouda, 

Muhammad A. 

Rushdi, Moawwad 

El-Mikkawy 

Sustainability 2023 Education 

This research addressed the need 

to enhance template-matching 

performance in e-learning and 

automated assessments within 

9ƎȅǇǘΩǎ ŜǾƻƭǾƛƴƎ ŜŘǳŎŀǘƛƻƴŀƭ 

landscape, marked by the 

importance of e-learning during 

the COVID-19 pandemic. 

With a particular focus on Egypt, this study has 

effectively tackled the critical issue of 

insufficient template matching feedback 

mechanisms in e-learning and automated 

assessments. The COVID-19 epidemic has 

increased the use of e-learning, highlighting its 

critical significance in contemporary education. 

This study has demonstrated the major 

relevance of four carefully chosen feature 

descriptors (HARRIS, MSER, SURF, and SIFT) to e-

learning scenarios and their ability to improve 

the robustness of template matching by 

strategically enhancing the conventional BBS 

technique with them. 
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Integrated Three 

Theories to Develop a 

Model of Factors 

!ŦŦŜŎǘƛƴƎ {ǘǳŘŜƴǘǎΩ 

Academic Performance 

in Higher Education 

(Alalwan et al., 2019) 

Nasser Alalwan, 

Waleed Mugahed 

Al-Rahmi, Osama 

Alfarraj, 

Ahmed Alzahrani, 

Noraffandy Yahaya, 

Ali Mugahed Al-

Rahmi 

IEEEAccess 2019 Education 

This paper aimed to alleviate the 

disparity in the literature 

regarding social media use for 

collaboration and communication 

and its influence on the 

performance of students at 

higher education. 

The study's findings encourage students to 

communicate and participate in collaborative 

learning, which in turn influences their academic 

achievement. The findings also showed that 

students' behavioral intention to use social 

media for online communication and 

collaborative learning is increased when they 

perceive social media to be enjoyable, useful, 

and easy to use. This has an impact on students' 

academic performance. 
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Group Types in E-

Learning Environments - 

Study Team, Working 

Team and Learning 

Team (Feldmann, n.d.) 

Birgit Feldmann IEEE 2006 Education 

For the success of e-learning 

activities communication, 

collaborative and cooperative 

learning are important factors. 

The need for relationship 

building, sharing a sense of 

community and a common goal is 

an important factor not only in 

face-to-face but also in computer-

supported cooperative learning 

arrangements. 

The paper has distinguished between three 

categories of groups. Every sort of group has 

distinct organizational and technical needs. 

The study group is one of these three forms that 

is less well-known than the other two. Technical 

and organizational support should be given to 

this group. Students will connect more strongly 

with their university as a result of this, 

strengthening their social ties to it. 
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A matching activity 

when entering higher 

education: ongoing 

guidance for the 

students or efficiency 

instrument for the 

school? (Mittendorff et 

al., 2017) 

Kariene Mittendorff, 

Marike Faber, 

Laura Staman 

BRITISH 

JOURNAL OF 

GUIDANCE & 

COUNSELLING 

2017 Education 

In order to lower dropout rates 

and stimulate student success in 

higher education, the Dutch 

government implemented a new 

law demanding that every higher 

education institute offer a 

matching activity to applying 

students. This article evaluates 

how students and teachers 

experience this matching activity. 

The purpose of this study was to find out what 

instructors and students thought of a matching 

exercise that was implemented at a Dutch 

university of applied sciences. Through 

questionnaire and interview research with 

students and (career) teachers in nine distinct 

study programs at one university of applied 

sciences, the study examined the perceptions of 

both groups. 
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Higher education 

reform: matching 

education to labour 

market needs 

(Majewski, 2013) 

Eva Majewski European View 2013 Education 

Education plays a crucial role in 

9ǳǊƻǇŜΩǎ ŦǳǘǳǊŜΦ ¸Ŝǘ ƛǘ ǎŜŜƳǎ ǘƘŀǘ 

the educational systems 

throughout Europe does not 

relate well to the overall labour 

market. This article will look at the 

educational systems in Europe 

and present best practices, while 

examining recent policies in the 

area of education. 

The modern world demands that higher 

education adapt. Universities will have a 

significant impact, but that impact does not fully 

address the demands of the labor market. 

Europe needs to take note of its own best 

practices and allow for more variety in training 

and education while yet retaining excellent 

universities. All around Europe, effective models 

like the dual vocational system need to be taken 

into account. More recognition needs to be 

given to job experience and informal education 

in order to make space for future 

developmentτboth personally and 

professionally. 
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Propensity Score 

Matching for Education 

Data: Worked Examples 

(Powell et al., 2020) 

Marvin G. Powell,  

Darrell M. Hull,  

A. Alexander 

Beaujean 

The Journal Of 

Experimental 

Education 

2020 Education 

Randomized  controlled  trials  are  

not  always  feasible  in 

educational research, so 

researchers must use alternative 

methods to study treatment 

effects. Propensity score 

matching is one such method for 

observational studies that has 

shown considerable growth in 

popularity since it was first 

introduced in the early 1980s. 

This article's goals were to explain how PSes are 

made and used and to provide examples of 

common R software operations. For good cause, 

PS use is becoming more and more prominent in 

educational studies. As it was demonstrated 

with the examples, in situations where 

randomization is impractical, the use of PSes can 

help generate estimates of a treatment effect 

that are more accurate (less biased). 
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Do you think we are a 

match? The predictive 

power of matching 

activities for prospective 

students of an 

international business 

program (Leenheer, 

2022) 

Jorna Leenheer 

The International 

Journal of 

Management 

Education 

2022 Education 

Giving non-binding matching 

advice can support prospective 

students to make their study 

choice among the numerous 

alternatives worldwide. Our study 

of 491 undergraduate students of 

an international business 

program reveals that matching 

advice based on high school 

grades and a motivation letter is 

predictive for the first-year study 

success, but with significant 

differences between national and 

international students. 

Worldwide, a large number of students find 

international business programs appealing, and 

numerous colleges provide them, giving 

students a wide selection. Universities need to 

strike a balance between luring in new students 

and warning away those who are likely to 

struggle right away. This study demonstrates 

that a matching tool utilized in the admissions 

process, based on motivation letter and high 

school grades, can provide prospective students 

with useful guidance. We were able to examine 

how students performed when given positive 

versus negative counsel because matching 

guidance is non-binding, which validated the 

screening instrument's prediction. 
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Paired peer learning 

through engineering 

education outreach 

(Fogg-Rogers et al., 

2017) 

Laura Fogg-Rogers, 

Fay Lewis, 

Juliet Edmonds 

European 

Journal of 

Engineering 

Education 

2017 Education 

This paper describes the 

development and piloting of a 

model of collaborative active 

learning in Higher Education (HE), 

through pairing student engineers 

and pre-service teachers to 

mentor each other to deliver 

engineering education outreach 

activities. 

For the student engineers and pre-service 

teachers involved, this pilot paired peer 

mentorship approach of engineering education 

outreach in primary schools seems to have been 

a successful active learning experience. The 

highly substantial increases in pre-service 

teachers' PSE and subject knowledge confidence 

for engineering suggested that future career 

improvements for teachers could lead to future 

changes in students' attitudes and STEM 

achievement. 
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Multidisciplinary Peer-

Mentoring Groups 

Supporting Knowledge 

Sharing in Doctoral 

Education (Nokkala et 

al., 2022) 

Terhi Nokkala, 

Melina Aarnikoivu, 

Johanna Kiili 

Scandinavian 

Journal of 

Educational 

Research 

2022 Education 

Obtaining a doctoral degree 

requires acquisition of different 

types of skills and knowledge. The 

aim of this article is to explore 

multidisciplinary peer-mentoring 

groups (PMGs) facilitated by 

senior academics as a knowledge 

sharing practice in doctoral 

education. 

It is shown in this study that interdisciplinary 

peer-mentoring activities can offer a platform 

for academics, junior and senior, to exchange 

information in a mutually beneficial setting. This 

paper adds to the conversation around 

knowledge sharing in higher education by 

shedding light on its difficulties, particularly as 

they relate to doctorate researchers who are 

new to the field. 
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Three Algorithms for 

Grouping Students: A 

Bridge Between 

Personalized Tutoring 

System Data and 

Classroom 

Pedagogy (Lechuga & 

Doroudi, 2022) 

Christopher G. 

Lechuga, 

Shayan Doroudi 

 

International 

Journal of 

Artificial 

Intelligence in 

Education 

2022 Education 

Computer-assisted instructional 

programs such as intelligent 

tutoring systems are often used 

to support blended learning 

practices in K-12 education, as 

they aim to meet individual 

student needs with personalized 

instruction. While these systems 

have been shown to be effective 

under certain conditions, they can 

be difficult to integrate into 

pedagogical practices. 

In order to help teachers use an intelligent 

tutoring system (ALEKS) to more successfully 

execute common pedagogical techniques, like 

small group differentiated teaching and 

reciprocal peer tutoring (RPT), there were 

introduced three grouping algorithms in this 

study. 
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Different Grouping 

Methods in 

Asynchronous Online 

Instruction: Social 

Presence and Student 

Satisfaction (Shi et al., 

2023) 

Celia Shi, Kelly 

Diamond, Miranda 

Smith 

TechTrends 2023 Education 

Improving social presence has 

long been a goal for online 

instruction; with the shift to 

emergency remote teaching 

during the COVID-19 pandemic, 

the focus on improving social 

presence has only become more 

imperative. In asynchronous 

online courses, social interaction 

typically relies on discussion 

groups. 

According to this study, there was no significant 

relationship found between the two types of 

grouping strategies (variably-sized groups vs. 

permanent small groups) and students' pleasure 

or sense of social presence. There are, 

nevertheless, a few significant inferences that 

this study makes. 
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Pedagogical 

Considerations for 

Designing Automated 

Grouping Systems: the 

Case of the Parabola 

(Abdu et al., 2022) 

Rotem Abdu,  

Shai Olsher, 

Michal Yerushalmy 

Digital 

Experiences in 

Mathematics 

Education 

2022 Education 

This article queries how learning 

analytics systems can support 

content-specific group formation 

ǘƻ ŘŜǾŜƭƻǇ ǎǘǳŘŜƴǘǎΩ ǘƘƛƴƪƛƴƎ 

about a specific mathematical 

concept. 

Analytic-based learning modules from today's 

education can maximize group formation. 

Though certain GFRMs are based on content-

specific pedagogy, the creation of these modules 

can assist teachers in carrying out content-

specific group formation. 

In terms of the interaction between the task, 

individual considerations, and the group 

formation method (interpersonal 

considerations), this article examined 

pedagogical considerations for creating content-

specific group formation recommendation 

modules (GFRMs). 
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Extending peer-led 

team learning to 

management education: 

The effects on 

achievement, critical 

thinking, and interest 

(Tuzlukaya et al., 2022) 

Sule Tuzlukaya, 

Neriman Gonca 

DǸȊŜƭ {ŀƘƛƴΣ /ŜȅƘŀƴ 

Cigdemoglu 

The International 

Journal of 

Management 

Education 

2022 Education 

As an attempt to extend the 

implementation of peer-led team 

learning to management 

education, this study proposes to 

ƛƴǾŜǎǘƛƎŀǘŜ ōǳǎƛƴŜǎǎ ǎǘǳŘŜƴǘǎΩ 

achievement, critical thinking 

skills, and interest in learning 

environment across academic 

ability groups and attitudes 

towards team leaders. 

This study demonstrated how management 

students' degrees of attitudes about team 

leaders and their accomplishment, critical 

thinking abilities, and interest in a PLTL learning 

environment vary among academic ability 

groups. In an attempt to determine the efficacy 

of the procedure, we extended the use of PLTL 

to a one-shot pre-post-experimental research in 

a social science course. 

Personas based Student 

Grouping using 

reinforcement learning 

and linear Programming 

(Ma et al., 2023) 

Shaojie Maa, Yawei 

Luo , 

Yi Yang 

Knowledge-

Based Systems 
2023 Education 

This paper proposes a principled 

method that aims to achieve 

personalized, accurate, and 

efficient grouping outcomes. 

In this study, it is offered a PSG, an automated 

student group generation system for 

collaborative learning environments that 

combines approaches from deep reinforcement 

learning and linear programming. In order to 

create personas-based groups, students are first 

effectively divided based on their 

multidimensional behavioral data using k-means 

clustering. 
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SmartGroup: A Tool for 

Small-Group Learning 

Activities (H. Zhu et al., 

2023) 

Haining Zhu,  

Na Li ,  

Nitish Kumar Rai, 

John M. Carroll 

Future internet 2023 Education 

Small-group learning activities 

(SGLAs) offer varied active 

learning opportunities and 

student benefits, but higher 

education instructors do not 

universally adopt SGLAs, in part 

owing to management burdens. 

The SmartGroup system's pre- and post-

deployment iterations are very different from 

one another, and in ways that help expand on 

the initial design rationale with real-world 

findings. Notably, the latest version, which takes 

into account the deployment's lessons learned, 

better takes into account the demands and 

interests of the instructors. 
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An analysis of 

matching 

cognitive-

behavior therapy 

techniques to 

learning styles 

(Van Doorn et al., 

2012) 

Karlijn van 

Doorn, 

Freda 

McManus, 

and Jenny 

Yiend 

Journal of 

Behavior 

Therapy 

and 

Experimen

tal 

Psychiatry 

2012 Education 

Psychiatry 

The objective of the paper is to investigate 

the effects of matching patients' learning 

styles with interventions in cognitive-

behavioral therapy (CBT). The authors 

analyze the matching hypothesis in 

psychotherapy research, which suggests that 

patients benefit more from therapeutic 

approaches and techniques that are similar 

to their specific cognitive or attitudinal 

styles. The authors hypothesize that 

outcomes will be better when the 

intervention utilizes methods consistent 

with a patient's preferred learning style. 

The paper's most significant finding is that a patient's beliefs 

may change more if CBT intervention strategies are 

matched to their learning style. According to the study, 

participants showed greater belief change when they 

indicated a stronger fit with the associated learning style. 

The investigation was done retrospectively, and the 

intervention's low dosage in non-clinical subjects limits the 

findings. 
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The effect of 

matching learning 

styles with 

teaching styles on 

success ό5ƛƴœƻƭ Ŝǘ 

al., 2011) 

5ƛƴœƻƭΣ {ΦΣ 

Temel, S., 

hǎƪŀȅΣ mΦ 

mΦΣ 

9ǊŘƻƐŀƴΣ 

«Φ LΦΣ ϧ 

¸ƤƭƳŀȊΣ !Φ 

Procedia-

Social and 

Behavioral 

Sciences 

2011 Education This study aims to examine the matching 

between the learning styles of instructors 

and teacher candidates and between the 

teaching styles of instructors and learning 

styles of teacher candidates. Research also 

examines the effect of this matching on the 

success of teacher candidates. 

It's generally accepted that matching instructors' learning 

styles to those of teacher candidates and candidates' 

learning styles to instructors' learning styles significantly 

impacts candidate candidate success. The findings of this 

study, however, showed that the success of teacher 

candidates is unaffected by this kind of matching. The 

flexibility of their learning styles, the teacher candidates' 

adaptation to various teaching philosophies, and their 

teachers' utilization of various surroundings and 

technologies could all be contributing factors. 
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The effect of 

teacherςstudent 

gender matching: 

Evidence from 

OECD countries 

(Cho, 2012) 

Cho, I. Economics 

of 

Education 

Review 

2012 Education The objective of this study was to evaluate 

the influence of teacher-student gender 

matching on academic achievement in 

fifteen countries that are part of the 

Organization for Economic Co-operation and 

Development (OECD). The researchers 

utilized data from the Trends in International 

Mathematics and Science Study (TIMSS) to 

conduct their analysis. The study aimed to 

determine whether there is a correlation 

between gender matching between teachers 

and students and academic achievement in 

the subjects of mathematics and science. 

Although there are a number of theories that contend that 

having teachers and students who are the same gender will 

improve student performance, the data in this study do not 

conclusively support these theories. First, the fixed-effects 

estimates show that teacher-student gender matching has 

no discernible influence on kids' test performance in eight 

of the fifteen OECD nations. The study's findings show that, 

in five nations, there is a positive correlation between 

teacher gender and pupils' test scores at a five percent 

significance level, while in two countries, there is a ten 

percent significance level. The study does, however, also 

include data indicating that variations in the subject matter 

expertise of the teachers may account for the noted 

favorable association between instructor gender and 

student accomplishment. Overall, the hypothesis that 

teacher-student gender matching improves students' 

academic achievement is not well supported by the 

empirical data presented in this research. 
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Investigating the 

impact of 

pedagogical agent 

gender matching 

and learner 

choice on 

learning 

outcomes and 

perceptions 

(Ozogul et al., 

2013) 

 

Ozogul, G., 

Johnson, 

A. M., 

Atkinson, 

R. K., & 

Reisslein, 

M. 

 

Computers 

& 

Education 

 

2013 

 

Pedagogy 

 

The purpose of this study was to examine the 

impact of gender matching between the 

agent and the learner on learning outcomes 

and learner perceptions. Experiment 1 

focused on investigating how matching the 

gender of the agent to middle-school 

students would affect their learning 

outcomes and perceptions. On the other 

hand, Experiment 2 aimed to explore the 

effect of providing a choice of Animated 

Pedagogical Agents (APAs) on learning 

outcomes and learner perceptions among 

middle-school students. 

 

According to the similarity attraction hypothesis, people are 

pulled to those who have similar traits and behaviors 

inherently. Two tests were carried out to better understand 

this concept in the context of middle school pupils studying 

electrical circuit analysis in a computer-based environment 

with an Animated Pedagogical Agent (APA). The purpose of 

Experiment 1 was to ascertain whether or whether student 

views and learning outcomes were positively impacted by 

the APA's gender matching the student. Participating in the 

computer-based environment with an APA that either 

matched their gender or was the opposite, 197 middle 

school children in all engaged in the experiment. The results 

showed that when the APA matched their gender, female 

students rated the program higher. On the other hand, 

when the APA did not correspond with their gender, male 

students gave the program better evaluations than female 

students. Experiment 2 expanded on the findings of 

Experiment 1 by investigating the effects on learning 

outcomes and student perceptions by giving students a 

choice between four alternative APAs. In this experiment, a 

total of 334 middle school students were given the choice 

to select one of four APAs: a young male agent, an older 

male agent, a young female agent, or an older female agent. 
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Alternatively, they were given a pre-assigned random APA. 

The findings showed that students who had the option to 

select their animated agent performed better on distance 

transfer tasks, indicating a beneficial effect on learning 

objectives. The ability to make this decision, however, did 

not appreciably affect students' perceptions. In conclusion, 

these trials provide insight into the impacts of giving 

students and APAs the same gender as well as the effects of 

giving them a choice of animated agents. According to the 

results, program evaluations may benefit from an APA that 

is the same gender as the student, especially for female 

students. Furthermore, letting students select their 

animated agent has been shown to boost distance transfer 

scores, which reflect better learning outcomes. 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

98 

Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Learning styles 

and their relation 

to teaching styles 

(Akram Awla, 

2014) 

Awla, H. A. Internation

al journal 

of 

language 

and 

linguistics 

2014 Education The paper serves a threefold purpose: firstly, 

to provide a comprehensive definition and 

classification of the concept of learning 

styles; secondly, to highlight the utmost 

importance of identifying and 

comprehending learners' individual learning 

styles; and thirdly, to advocate the 

proposition that students can attain greater 

academic achievements when there is 

alignment between their preferred learning 

styles and the instructional approaches 

employed by their teachers. 

Because they have a big impact on learning, learning styles 

are very important in learners' lives. Students can easily 

integrate their individual learning styles into their academic 

journeys by recognizing and accepting them. As a result, 

learning becomes faster, more pleasurable, and ultimately 

more effective. Furthermore, it is imperative that educators 

modify their pedagogical approaches to align with the 

varied learning preferences of their pupils. When 

establishing a mismatch between teaching and learning 

styles, it is crucial to proceed cautiously, especially when 

working with pupils who are not as proficient. This is due to 

the possibility that these pupils would feel let down in the 

beginning of their educational journey. As such, any 

changes that are made ought to be done so carefully and 

attentively. 
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Student learning 

styles adaptation 

method based on 

teaching 

strategies and 

electronic media 

(Franzoni & Assar, 

2009) 

Franzoni, 

A. L., Assar, 

S., Defude, 

B., & Rojas, 

J. 

In 2008 

Eighth IEEE 

Internation

al 

Conferenc

e on 

Advanced 

Learning 

Technologi

es (pp. 

778-782). 

IEEE 

2008 

 

Education The objective of the paper is to describe the 

development of an integrated taxonomy 

that combines learning styles, different 

teaching strategies, and the corresponding 

appropriate electronic media. The aim is to 

provide a structured method to help 

facilitate the learning process and 

personalize pedagogical resources and the 

creation of teaching methods and 

environments that use the vast resources 

offered by IT in such a way to adapt teaching 

material and strategies to the learner's skills 

and learning style. 

 The paper's fundamental conclusion is that, in light of 

different learning styles, teaching methodologies and 

electronic media can be matched using the adaptive 

teaching taxonomy that has been provided. This can aid in 

streamlining the educational process and customizing 

instructional materials. The technique can be employed in 

conventional in-person classes and, with proper application 

of the guidelines mentioned, can be fully automated in an 

online learning environment. The study also mentions how 

different resources benefit different types of pupils and 

how the approach was well-received by them. 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

100 

Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Learning styles, 

teaching 

strategies and 

academic 

achievement in 

higher education: 

A cross-sectional 

investigation 

(Tulbure, 2012) 

Tulbure, C. Procedia-

Social and 

Behavioral 

Sciences 

2012 Education The main objective of this study is to 

compare pre-service teachers having two 

different majors (i.e., Educational Sciences 

and Economic Sciences) in order to identify 

their learning style preferences, the most 

effective teaching strategies for each 

learning style, and the differences 

concerning their academic achievement. In 

other words, the study investigates the 

possible differences between the academic 

achievements obtained by the two groups of 

students when instructed with various 

teaching strategies. 

According to the study, assimilators of the educational 

sciences and economics fared better academically when 

they received instruction based on a teaching method that 

uses graphic organizing of material. Only a portion of the 

hypothesisτthat students in the two groups with the same 

learning style will achieve differently academically as a 

result of the identical teaching strategiesτwas supported. 
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Matching and 

Stretching 

Learners' 

Learning Styles 

(Tuan, 2011) 

Tuan, L. T. Journal of 

Language 

Teaching & 

Research 

2011 Education This study focuses on examining the level of 

teachers' understanding of their students' 

language learning styles and the occurrence 

of teacher-student style mismatches in 

Vietnamese English as a Foreign Language 

(EFL) classrooms. These mismatches have 

resulted in student dissatisfaction and low 

academic performance. The aim of this 

research is to shed light on the current 

situation in Vietnamese EFL classrooms and 

to identify potential areas for improvement 

in order to enhance the teaching and 

learning experience for students. By 

addressing the issue of style mismatches and 

promoting a better understanding of 

students' language learning styles, it is 

hoped that student satisfaction and 

performance levels can be improved in the 

Vietnamese EFL context. 

According to the study, Vietnamese EFL learners are more 

likely to be intuitive than sensing, to prefer visual learning 

over verbal learning, to lean toward active learning over 

reflective learning, and to have a sequential learning style 

as opposed to a global one. In an action research 

environment, the researchers used multi-style teaching 

strategies to address these patterns of learning styles. This 

required encouraging teachers to modify their methods in 

order to accommodate new ideas in addition to assisting 

students in identifying their preferred learning styles. The 

study emphasized failure as well as the advantages of 

matching and stretching learning styles. In one class, the 

teacher did not sufficiently address the learning styles of the 

pupils, and in another, adult learners did not respond well 

to the stretching tactics. These setbacks serve as a reminder 

to educators that a number of variables, such as learner 

traits, teacher variables, and the learning environment, can 

affect how well style matching and stretching tactics work 

or don't work. 
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Learning styles 

research: 

Understanding 

how teaching 

should be 

impacted by the 

way learners 

learn (Williamson 

& Watson, 2006) 

Williamson

, M. F., & 

Watson, R. 

L. 

Christian 

education 

journal 

2006 Education This article delves into the significant 

correlations between students' learning 

outcomes, the classroom environment, and 

social interactions among learners and 

teachers. The research conducted in the field 

of learning style theory has revealed 

noteworthy enhancements in learning 

achievement when students are instructed 

in accordance with their individual learning 

styles. 

First and foremost, it is critical to reevaluate teaching and 

learning tactics in light of the knowledge that the learning 

process is influenced by personal preferences, biological 

variables, and contextual circumstances. The urgency of this 

change, which raises the possibility that educators may 

unintentionally encourage particular learning styles, 

cognitive traits, and thought processes in their classes. As a 

result, students who follow the recommended style may 

receive special attention, while those who don't may face 

discipline. Both teachers and students may acquire new 

stylistic habits that complement various learning styles. 

Second, overemphasizing a person's preferred method of 

learning can make them bored. By its very nature, learning 

is tense, stressful, and anxious. It's critical to periodically 

push students outside of their comfort zones in order to 

guarantee optimal learning. This entails setting explicit 

learning objectives, winning the learner's cooperation, and 

purposefully introducing them to novel or alternative 

learning approaches. 

Thirdly, if learners are only seen via the prism of their 

learning styles, there is a chance that a narrow viewpoint 

may develop. Even when our expectations are false or 

unjustified, learners frequently comply with them. If 

learning styles are the only thing being considered, people 
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may come to believe they have set preferences for learning, 

which could result in self-fulfilling prophecies. As such, the 

application of learning styles ought to strive for equilibrium, 

permitting students to participate in the familiarity of their 

favored style while simultaneously motivating them to 

investigate and attempt alternative ways. 

Fourth, compared to younger learners, older learners 

typically exhibit higher levels of motivation and self-

direction in their learning process. Nonetheless, studies 

indicate that a large number of schools and universities 

continue to use a pedagogical method that emphasizes 

student dependence on the instructor. Studies' 

recommendations point to the necessity of implementing a 

range of instructional strategies and rearranging classroom 

dynamics in order to foster an andragogical approach that 

inspires students to take charge of their education. 
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Learning styles: 

Concepts and 

evidence (Pashler 

et al., 2009) 

Pashler, H., 

McDaniel, 

M., Rohrer, 

D., & Bjork, 

R. 

Psychologi

cal science 

in the 

public 

interest 

2008 Education Aim of the paper is to: (a) analyze the 

concept of learning styles to identify the 

types of evidence required to support the 

use of assessments of students' learning 

styles as a basis for pedagogical decisions, 

and (b) conduct a literature review to 

determine if the necessary evidence exists to 

substantiate the use of learning styles 

assessments in educational practices. 

After analyzing the notion of learning styles, writers have 

determined the precise type of proof needed to support the 

application of learning-style evaluations in educational 

environments. But the research they have done on learning 

styles has only produced a small amount of inconsistent and 

weak data that satisfies this criterion. The authors draw the 

conclusion that there is insufficient evidence in the 

literature to justify the use of learning-style evaluations in 

educational settings. A study would only offer support for a 

single learning-style classification and the instructional 

strategies that go along with it, even if it were to show the 

essential evidence for that specific classification. 

Furthermore, this funding would only be granted if the 

advantages of the categorization outweighed the 

substantial expenses related to student assessments and 

specialized training. 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

105 

Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Matching 

teaching style to 

learning style may 

not help students 

(Glenn, 2009) 

Glenn, D. The 

chronicle 

of higher 

education 

2009 Education To provide other perspective to the Pasher 

et al (2008) paper published in Psychological 

Science in the Public Interest, where 

researchers argue that there is insufficient 

scientific evidence to support the concept of 

"matching" learning styles.  

They claim there is insufficient scientific evidence to 

support the notion of adjusting training to each student's 

unique learning style. There should be further research 

done on the Pasher et al. (2008) paper's conclusions. 

Did you cook your 

lesson based on 

right recipe? 

(Accommodating 

the Students 

Preferences in 

Class) (Naimie, 

Siraj, Abuzaid, et 

al., 2010) 

Naimie, Z., 

Siraj, S., 

Abuzaid, R. 

A., & 

Shagholi, 

R. 

Procedia-

Social and 

Behavioral 

Sciences 

2010 Education The main goals of this research were 

twofold: firstly, to assess the level of 

accommodation of learning style 

preferences demonstrated by lecturers in 

the English as a Foreign Language (EFL) 

classroom; and secondly, to investigate the 

potential impact of the match or mismatch 

between teaching and learning styles on the 

academic achievements of EFL learners in 

the Faculty of Foreign Languages at Azad 

University in Iran. 

According to the study's findings, it is critical that educators 

have a thorough awareness of the preferences of the 

students in their classes so that they may make appropriate 

modifications to their instructional strategies. Higher levels 

of accomplishment are found when professors take into 

account their students' requirements and learning 

preferences. This is because students respond positively to 

this kind of accommodation. 
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Effects of 

teaching and 

learning styles on 

ǎǘǳŘŜƴǘǎΩ 

reflection levels 

for ubiquitous 

learning (Hsieh et 

al., 2011) 

Hsieh, S. 

W., Jang, 

Y. R., 

Hwang, G. 

J., & Chen, 

N. S. 

Computers 

& 

education 

2011 Education The objective of this study is to examine the 

impact of teaching styles and learning styles 

on the levels of reflection among students in 

the context of u-learning. Specifically, the 

study focuses on investigating teaching 

styles in terms of brainstorming, instruction, 

and recall, as well as learning styles in terms 

of active and reflective learning. The 

experiment involved 39 fifth-grade students 

from an elementary school located in 

southern Taiwan. 

Students who were exposed to a teaching style that 

complemented their learning style showed a considerable 

improvement in their reflection levels, according to the 

experimental study's findings. This implies that students' 

capacity for reflective thinking in a u-learning environment 

is significantly improved when their learning styles and the 

teaching styles that correspond with them are matched. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Using similarity 

measures for 

collaborating 

groups formation: 

A model for 

distance learning 

environments 

(Pollalis & 

Mavrommatis, 

2009) 

Pollalis, Y. 

A., & 

Mavromm

atis, G. 

European 

Journal of 

Operation

al Research 

2009 Education The objective of the paper was to introduce 

a method for constructing courses that 

prioritize collaboration among a community 

of learners to work towards a shared 

educational objective. The aim is to create an 

environment that fosters cooperation and 

collective learning among students. 

This paper's main goal was to connect educational 

approaches and objectives to automatically generate 

learning settings and groups. The thoughtful arrangement 

of learning groups is a crucial component of successful 

teamwork. This work also seeks to illustrate the significance 

of applying well-established and generally acknowledged 

technologies, including taxonomy, learning theories, 

instructional design, and information retrieval. These tools 

enable the creation of modern, inclusive, and integrated 

learning environments, overcoming the constraints of the 

existing Learning Content Management Systems (LCMSs). 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Do you think your 

match is made in 

heaven? Teaching 

styles/learning 

styles match and 

mismatch 

revisited (Naimie, 

Siraj, Piaw, et al., 

2010) 

Naimie, Z., 

Siraj, S., 

Piaw, C. Y., 

Shagholi, 

R., & 

Abuzaid, R. 

A. 

Procedia-

Social and 

Behavioral 

Sciences 

2010 Education  The objective of this study was to 

investigate the influence of teaching and 

learning style preferences on learners' 

achievement, as well as the potential impact 

of matching or mismatching these 

preferences. The sample for this study 

comprised 310 English Major Students and 

four lecturers from the Foreign Languages 

Faculty at Azad University, Iran. 

It is imperative that educators acknowledge that they have 

the capacity to broaden their pedagogical approaches to 

better meet the varied learning styles of their pupils. They 

can improve their kids' academic performance by doing this. 

Teachers in different professions can benefit greatly from 

the insights that EFL/ESL approaches, which have long been 

at the forefront of teaching practices, can offer. Teaching 

practices in a variety of fields can be guided by the 

successful strategies used in EFL instruction. It is beneficial 

for all classes at Azad University, regardless of the faculty or 

subject, to use EFL approaches to some degree, given that 

students are learning in an EFL instructional context. This 

entails modifying teaching methods to accommodate a 

larger variety of learning preferences and styles of 

instruction. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

The learning 

styles and the 

preferred 

teachingτ

learning 

strategies of first 

year medical 

students (Kharb 

et al., 2013) 

Kharb, P., 

Samanta, 

P. P., 

Jindal, M., 

& Singh, V. 

Journal of 

clinical and 

diagnostic 

research: 

JCDR 

2013 Education The objective of this study was to identify the 

preferred learning styles of medical students 

and their specific preferences for teaching 

and learning methods. 

It is common knowledge that no single teaching strategy 

can adequately meet the varied demands of all, or even 

most, of the pupils. Teachers who are aware of the many 

learning styles that their students display and who 

intentionally work to adapt their teaching strategies in 

accordance with those understandings can establish a 

supportive and productive learning environment for each 

and every student. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

A match or 

mismatch 

between learning 

styles of the 

learners and 

teaching styles of 

the teachers 

(Abu-Asba et al., 

2014) 

Gilakjani, 

A. P. 

Internation

al Journal 

of Modern 

Education 

and 

Computer 

Science 

2012 Education  This paper provides an in-depth exploration 

of learning styles, examines various teaching 

styles, explores the significance of matching 

or mismatching learning and teaching styles, 

analyzes the visual, auditory, and kinesthetic 

learning styles specifically among Iranian 

learners, and outlines the pedagogical 

implications for the EFL/ESL classroom. The 

researcher delves into these aspects to shed 

light on the interplay between learning styles 

and teaching practices, offering valuable 

insights for educators in the EFL/ESL context. 

While there are benefits to matching teaching and learning 

styles, it's crucial to remember that doing so by itself does 

not ensure that students will perform at greater levels. An 

individual student's learning preferences can be greatly 

influenced by factors including age, educational attainment, 

and motivation, which can lead to a gradual evolution of 

their preferred learning style. As a result, educators ought 

to regularly diagnose themselves and critically assess their 

own views on education. This entails critical reflection with 

both themselves and their pupils, as well as self-reflection, 

observation, questioning, and seeking out evaluative 

feedback. By using this strategy, educators can modify their 

teaching strategies to better suit the changing requirements 

and preferences of their pupils. 



 

ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute an endorsement of the contents 

which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible for any use which may be made of the information contained 
therein. 

111 

Do learners really 

know best? 

Urban legends in 

education 

(Kirschner & van 

aŜǊǊƛšƴōƻŜǊΣ 

2013) 

Kirschner, 

P. A., & van 

aŜǊǊƛšƴōƻ

er, J. J. 

Educationa

l 

psychologi

st 

2013 Education This article critically examines three 

prevalent urban legends in education that 

pertain to the nature of learners, learning, 

and teaching. It explores what educational 

and psychological research has to say about 

these legends. These three legends can be 

viewed as variations of a central theme, 

which revolves around the notion that 

learners are the ultimate authorities on their 

own learning and should exert control over 

it. The first legend revolves around the 

concept of learners as digital natives, who 

are believed to possess inherent knowledge 

on how to learn from new media, rendering 

traditional teaching methods obsolete. The 

second legend involves the widespread 

belief that learners have distinct learning 

styles, and that education should be 

personalized to align with their preferred 

style. The final legend suggests that learners 

should be regarded as self-educators, with 

maximum autonomy over what they learn 

and the trajectory of their learning journey. 

 

The analysis of the three urban legends in teaching and 

education shows that, although they are widely adopted 

and used as well-meaning educational innovations or 

practices, there is insufficient empirical data to back up 

their efficacy. It's clear now that students aren't always the 

best administrators of their own education when it comes 

to using digital devices, choosing the best study techniques 

based on learning preferences, or efficiently accessing 

important information from the Internet. The most 

important lesson is that researchers, educators, and 

politicians in the field of education should not endorse 

instructional strategies that do not have solid empirical 

evidence and strong scientific backing. 
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Are learning 

styles 

invalid?(Hint: 

No!) (Felder, n.d.) 

Felder, R. 

M. 

On-course 

newsletter 

2010 Education The aim of the study is to provide answer on 

two research questions: Are students with 

different identified learning styles more 

likely to exhibit varied responses to specific 

instructional methods? And do these 

differences align with the learning styles 

model upon which the assessments were 

conducted? 

The best teaching methods are those that achieve a careful, 

if not flawless, balance between the many aspects of the 

selected learning styles model. This equilibrium makes sure 

that students are occasionally taught in the way that they 

find most comfortable, which makes learning more 

comfortable for them. To give practice and feedback on 

critical abilities that kids might not acquire if training only 

suited to their preferences, it also entails educating them in 

their less preferred form. 

The subject matter, level, and learning objectives of the 

course, as well as the backgrounds and abilities of the 

students, all play a role in determining the optimal balance 

between the different learning style groups. The educator 

bears the duty of attempting to pinpoint this perfect 

equilibrium and delivering instruction in a way that is as 

near to it as feasible. 

Learning about students' learning styles can help them 

become more conscious of their innate learning abilities 

and draw attention to any unmet learning demands that 

may cause problems in the classroom. It is imperative that 

the instructor makes it clear that learning styles do not 

determine a student's aptitude or constitute a legitimate 

justification for subpar academic achievement. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

The impact of 

multiple 

representations 

of content using 

multimedia on 

learning 

outcomes (Birch 

et al., 2010) 

Birch, D., 

Sankey, 

M., & 

Gardiner, 

M. 

Internation

al Journal 

of 

Instruction

al 

technology 

and 

distance 

learning 

2010 Education  The primary objective of the research was to 

examine the cause-and-effect relationship 

between the methods of content 

presentation to students and their 

subsequent learning outcomes. The study 

also explored the variations observed across 

predominant learning styles, including 

visual, aural, read/write, kinaesthetic, and 

multimodal preferences. To achieve this, an 

experimental design was implemented, 

enabling the manipulation of content 

presentation methods and the 

measurement of students' learning 

performance. Additionally, a post-

experiment survey was conducted to 

identify students' modal preferences, 

determining which learning elements were 

perceived as most beneficial in facilitating 

the learning process. 

The qualitative data from the experiment showed that 

children do, in fact, have modal preferences for learning, 

even though the quantitative data did not show a 

statistically significant change in student performance when 

exposed to multiple representations of the topic. For the 

purpose of comprehension, understanding, and 

information retention, they believed that learning 

resources containing more representations of the topic 

were advantageous. Students also reported that using 

these resources was more pleasurable and engaging. 

Notably, a mix of learning opportunities and resources was 

strongly preferred by pupils. 

Educators are urged to investigate the use of educational 

technology and multimedia in creating numerous 

representations of content, given these findings and the 

need of improving student progression, retention, and 

cultivating a lifetime love of learning. Students in this study 

particularly liked the usage of interactive diagrams with 

audio and transcripts, as well as recorded PowerPoint 

presentations. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Does studentς

teacher thinking 

style 

match/mismatch 

matter in 

ǎǘǳŘŜƴǘǎΩ 

achievement? (L. 

F. Zhang, 2006) 

Zhang, L. F. Educationa

l 

psychology 

2006 Education  This study explores the potential impact of a 

student-teacher style match (or mismatch) 

on students' academic achievement, 

highlighting the contingent nature of these 

relationships. The participants consisted of 

135 students representing three different 

academic disciplines: mathematics, physics, 

and public administration. These students 

completed the Thinking Styles Inventory to 

assess their own thinking styles and also 

rated their abilities in analytical, creative, 

and practical domains. Additionally, the 

academic achievement scores in two subject 

areas were collected for each student. The 

subject matter teachers of the students also 

completed the Thinking Styles in Teaching 

Inventory to provide insights into their 

teaching styles. 

The study produced three important conclusions. First off, 

different academic disciplines and topic matters have 

different effects on students' academic progress when it 

comes to style match or mismatch. Second, it was 

discovered that the associations under investigation were 

impacted by the statistical techniques used to evaluate the 

data. Finally, a correlation between the relationships under 

investigation and the students' self-rated talents was 

discovered. 

The ramifications of these discoveries extend to educators 

as well as academics. When examining the impacts of style 

match or mismatch, researchers should take into account 

contextual elements such as academic field and subject 

matter. Furthermore, it is imperative to meticulously 

contemplate the statistical approaches selected in order to 

precisely capture the correlations being studied.  

The self-rated skills of their pupils should also be taken into 

consideration by teachers, since this can affect the 

dynamics of style match or mismatch in the classroom. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Learning styles 

and satisfaction in 

distance 

education (D. C. 

Wu, 2014) 

Wu, D. C. Turkish 

Online 

Journal of 

Distance 

Education 

2014 Education The research question for this study revolves 

around the correlation between students' 

learning styles, based on the visual, auditory, 

and tactile model, and their satisfaction with 

the course format in an online 

undergraduate course. The participants in 

this study consisted of students enrolled in 

three sections of the Contemporary 

Worldviews course at a private higher 

education institution. The determination of 

learning styles was based on a variant of the 

visual, auditory, read/write, and kinesthetic 

(VARK) framework. The satisfaction of the 

course format was assessed through a single 

composite question, with responses 

collected using a Likert scale. 

There was no discernible relationship between learning 

styles and satisfaction with the course format, according to 

the statistical analysis done for this study. These results 

imply that curriculum design for a particular course can be 

customized to fulfill students' demands and produce high 

satisfaction rates. While taking into account financial and 

technological constraints, instructors should work to 

include as much variety as they can in distant education 

courses to accommodate potential variances in learning 

styles. For students with different learning preferences, 

educators can create a more inclusive and engaging 

learning environment by making the most of the variety of 

instructional styles and materials available. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Designing 

effective library 

tutorials: A guide 

for 

accommodating 

multiple learning 

styles (Mestre, 

2012) 

Mestre, L. Chandos 

Publishing 

2012 Education To provide guidelines for accommodating 

multiple learning styles 

The evidence from a variety of research studies and student 

comments is compiled in the cited book to highlight best 

practices and efficient methods for creating tutorials and 

learning materials that accommodate different learning 

styles. Along with providing real-world examples of 

successful implementations, it also provides detailed 

instructions on how to design tutorials that suit students' 

preferred learning styles. These suggestions are supported 

by usability tests carried out with students with various 

learning styles and cultural backgrounds. Students' opinions 

of their experiences with tutorials and learning objects are 

integrated throughout the chapters, serving as the basis for 

the creation of best practices in the design of these 

resources to support a variety of learning styles. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Assessment 

outcome is 

weakly correlated 

with lecture 

attendance: 

influence of 

learning style and 

use of alternative 

materials (Horton 

et al., 2012) 

Horton, D. 

M., 

Wiederma

n, S. D., & 

Saint, D. A. 

Advances 

in 

physiology 

education 

2012 Education In this study, several hypotheses were 

explored, including the hypothesis that 

lecture attendance would have an impact on 

students' performance in assessments. 

Building upon this, it was further 

hypothesized that students' preferred 

learning styles and the availability of 

alternative materials would influence their 

level of lecture attendance, which in turn 

would affect their performance in 

assessments. 

The results of the assessment tasks showed a poor link 

between lecture attendance and performance, suggesting 

that students were able to make up for missed lectures by 

using other sources of information. Furthermore, no link 

was found between learning styles and lecture attendance, 

and thus, no correlation was found between learning styles 

and assessment performance using the VARK model. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Compatibility of 

Teaching Styles 

with Learning 

Styles: A Case 

Study (Aldajah et 

al., 2014) 

Aldajah, S., 

Haik, Y., & 

Moustafa, 

K. 

European 

Journal of 

Educationa

l Sciences 

2014 Education  This paper discusses the findings of a study 

focused on assessing the compatibility 

between teaching and learning styles among 

mechanical engineering students and their 

instructors at the United Arab Emirates 

University. The aim was to investigate how 

well the teaching styles employed by 

instructors align with the learning styles of 

the students in the context of mechanical 

engineering education. 

The study's findings showed that the mechanical 

engineering students at United Arab Emirates University 

had well-balanced learning styles in a number of areas. The 

children demonstrated a blend of intuitive and sensory 

preferences, active and introspective learning styles, and a 

preference for verbal and visual learning modalities. 

Furthermore, a global learning method was preferred by 

the students over a sequential one. 

The teachers displayed a variety of pedagogical 

philosophies, such as expert, formal-authority, personal-

model, and delegator styles. The majority of the students' 

preferred learning methods were successfully met by this 

wide range of teaching philosophies, which enhanced the 

learning experience as a whole. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Engaging 

students through 

multimodal 

learning 

environments: 

The journey 

continues. 

(Sankey et al., 

2010) 

Sankey, 

M., Birch, 

D., & 

Gardiner, 

M. W. 

Proceeding

s of the 

27th 

Australasia

n Society 

for 

Computers 

in Learning 

in Tertiary 

Education 

2010 Education This paper outlines the findings of an 

experimental study conducted to assess the 

influence of multiple representations of 

content on learning outcomes. The study 

aimed to measure the impact of these 

representations on learning performance 

and engagement. 

Students provided extremely good feedback regarding the 

inclusion of multimodal learning features, even though this 

study did not notice substantial improvements in learning 

performance as a result of the employment of different 

representations of content. They thought that these 

components helped them comprehend and remember the 

course information. Therefore, while creating instructional 

materials, educators should carefully consider to include a 

variety of representations, especially ones that blend visual 

and aural elements. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

Learning styles: a 

review of theory, 

application, and 

best practices 

(Romanelli et al., 

2009) 

Romanelli, 

F., Bird, E., 

& Ryan, M. 

American 

journal of 

pharmace

utical 

education 

2009 Education In this review different learning style 

instruments are explored, and their 

potential applications and limitations are 

examined. Additionally, the utilization of 

learning style theory in various fields is 

examined, with a particular focus on its 

relevance in the field of pharmacy. 

The practical use of learning style theory in classroom 

settings has been hampered by the paucity of research 

connecting learning styles to learning outcomes. Research 

on learning styles is made more difficult by the availability 

of multiple instruments for measuring learning styles. 

Notwithstanding these obstacles, a significant corpus of 

work is being done to improve the definition and use of 

learning style theory. 

A deeper knowledge of learning styles becomes more and 

more crucial as classroom numbers rise and technology 

changes the makeup of higher education students. Faculty 

members must intentionally work to educate in a way that 

accommodates different learning styles, even as research in 

this area grows. By doing this, teachers may accommodate 

a wider variety of learners in their classes and provide each 

student the chance to advance as a learner. 
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Relationship 

Between 

{ǘǳŘŜƴǘǎΩ 

Learning Style 

and Their 

Academic 

Performance in 

Accounting 

(Sundrum, 2013) 

Sundrum, 

A. 

TARC 

INTERNATI

ONAL 

CONFEREN

CE ON 

LEARNING 

AND 

TEACHING 

2013 Education  The objective of this study is to investigate 

the presence and degree of correlation 

between students' learning styles and their 

academic performance specifically in the 

field of Accounting. This paper aims to offer 

a comprehensive analysis of the relationship 

between students' learning styles and their 

achievement in Accounting, providing 

valuable insights into the connection 

between these factors. 

The study's conclusions offer strong proof that each student 

has a unique learning style that they feel comfortable 

utilizing for homework and revision. Additionally, the study 

shows that students' academic success in accounting is 

significantly impacted by their visual learning style, but their 

auditory and kinesthetic learning styles have a relatively less 

impact. These findings highlight how crucial it is for 

accounting instructors to modify their lesson plans in order 

to accommodate the preferred learning style or styles of 

their pupils in order to improve their academic 

achievement. For example, educators may use mind maps, 

flowcharts, diagrams, and visually appealing notes 

enhanced with pictures while teaching accounting to a 

group of visually learners. In the meantime, because visual 

learning has been demonstrated to produce better 

academic results in accounting, auditory and kinesthetic 

learners should be gently pushed to investigate this learning 

approach. Teachers can establish a supportive learning 

environment and possibly improve students' academic 

performance in accounting by customizing their teaching 

materials to fit the learning preferences of their students. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

A match or 

mismatch 

between learning 

and teaching 

styles in science 

education (Abu-

Asba et al., 2014) 

Azman, H., 

& 

Mustaffa, 

R. 

Internation

al Journal 

of 

Education 

and 

Research 

2014 Education This study aimed to establish a practical 

connection between students' learning 

styles and instructors' teaching styles in the 

real-life classroom setting of the Faculty of 

Science at Sana'a University, Yemen. The 

primary objectives were to examine the 

learning styles of the students, the teaching 

styles employed by the lecturers, and to 

determine the compatibility between the 

two. 

By investigating the learning styles of the 

students and the teaching styles of the 

lecturers, the study sought to ascertain 

whether the instructors' teaching styles 

aligned with the students' learning styles. 

The ultimate goal was to identify whether 

there was a harmonious match between the 

two, facilitating effective teaching and 

learning experiences in the Faculty of 

Science at Sana'a University. 

According to the results, group, individual, auditory, and 

visual learning modes were not as popular among students 

as tactile and kinesthetic learning approaches. Conversely, 

lecturers favored group, kinesthetic, tactile, and individual 

teaching methods after favoring visual and aural methods. 

The professors' distaste for kinesthetic and tactile teaching 

methods resulted in a mismatch between the lecturers' and 

students' preferred learning modalities. 

The results showed that the lecturers' methods of 

instruction did not include higher-order thinking and 

problem-solving techniques, nor did they integrate 

kinesthetic and tactile learning styles. This demonstrates 

how different lecturers' teaching philosophies and students' 

learning styles are from one another. The study's findings 

highlight the necessity of closing this gap and encouraging 

more congruence between lecturers' and students' learning 

styles in order to improve the teaching and learning 

process. 
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Matching student 

personality types 

and learning 

preferences to 

teaching 

methodologies 

(Jessee et al., 

2006) 

Jessee, S. 

A., O'Neill, 

P. N., & 

Dosch, R. 

O. 

Journal of 

Dental 

Education 

2006 Education The aim of this study was to determine 

teaching styles that align with the learning 

preferences of undergraduate dental 

students while simultaneously enhancing 

the quality of patient care. One of the major 

obstacles to educational reform in dental 

education has been the resistance from 

faculty and administration towards 

recommended changes. The organizational 

structure of dental institutions, with their 

independent departments, makes it 

challenging to achieve consensus on 

educational matters. In order for meaningful 

change to take place, clear evidence of the 

benefits to all members of the organization 

must be presented. 

The objectives of this study were threefold: 

To identify the most prevalent personality 

types among first- and second-year 

undergraduate dental students at the 

University of Texas Dental Branch at Houston 

using the Myers-Briggs Type Indicator. 

To identify the learning preferences 

associated with these specific personality 

 The study's conclusions emphasize how important it is for 

instructors to understand the various personality types and 

related learning preferences that undergraduate dental 

students have. This understanding is a foundational step 

towards improving undergraduate dental education, 

motivating students, and enabling them to communicate 

their preferred learning styles. 

Faculty can make changes in the educational method and 

create an environment that supports effective learning by 

considering the individual qualities and learning 

preferences of each student. The recognition of varying 

learning styles and preferences has the potential to 

enhance overall educational results in undergraduate 

dentistry education by increasing motivation, improving 

student engagement, and improving overall quality of 

instruction. 
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Title Authors Journal Year of 

publication 

Field of 

Applicatio

n 

Objective of the paper Most important conclusions 

types. 

To determine a more effective approach to 

teaching clinical dentistry based on the 

individual personality types and learning 

preferences of the students. 

By understanding the personality types and 

learning preferences of dental students, the 

study aimed to propose an approach to 

teaching clinical dentistry that would cater to 

their specific needs and enhance the overall 

educational experience. 
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2.1.7 Matching Groups with emphasis on education, training, teaching and learning (examined period 2015 - 2024). 

Title 
Authors Journal 

Year of 

publication 

Field of 

Application 
Objective of the paper Most important conclusions 

ά!ǾŀƴƎǳŀǊŘƛŜ 

ŜŘǳŎŀǘƛǾŜέΦ 

Linee guida per 

ƭΩƛƳǇƭŜƳŜƴǘŀȊƛ

ƻƴŜ ŘŜƭƭΩƛŘŜŀ 

ά!ǇǇǊŜƴŘƛƳŜƴ

to autonomo e 

ǘǳǘƻǊƛƴƎέΣ 

versione 1.0. 

(Anichini et al., 

2017) 

Anichini, 

A., 

Caprino, 

F., Longo, 

F., Morani, 

R., Parigi, 

L., Russo, 

C. et al. (a 

cura di) 

ά!ǾŀƴƎǳŀǊ

die 

ŜŘǳŎŀǘƛǾŜέ

. Linee 

guida per 

ƭΩƛƳǇƭŜƳŜƴ

tazione 

ŘŜƭƭΩƛŘŜŀ 

ά!ǇǇǊŜƴŘƛ

mento 

autonomo 

Ŝ ǘǳǘƻǊƛƴƎέ 

versione 

1.0 [2017] - 

ISBN 978-

88-99456-

46-7 

2017 Education "Vanguard Education" is a bottom-

up movement open to all Italian 

schools. This Movement was born in 

October 2014 from the initiative of 

22 "founding schools" that are 

experimenting in Italy processes of 

transformation and innovation. 

Indire is promoter of the 

Movement: it supports schools in 

their path of autonomy and has 

activated a specific research line 

whose first result is represented by 

these Guidelines. 

In terms of group formation, some research has drawn attention to the 

issue of homogeneous groups, which would not be appropriate for 

yielding the best outcomes in the domains of cognition, affect, and 

social interaction, whereas heterogeneous groups would be more 

fruitful because they could spark social and cognitive conflict, generate 

knowledge, and stimulate epistemic activity. The Anglo-Saxon 

educational system demonstrated the failure of the English educational 

system's utilization of homogeneous groups. Furthermore, 

socioeconomic and racial divides frequently reassemble into 

homogeneous groupings. Slavin's STAD (Student Team Achievement 

Divisions) employs diverse teams that dedicate themselves to learning 

the material and supporting one another for a duration of one or two 

courses. Jigsaw I (Aronson et al., 1978) involves textual material 

exploration in heterogeneous groups. The most well-known 

cooperative learning methodology was developed by the Johnson 

brothers (1991, 1994) and is called Learning Together. Six different 

forms of cooperative groups comprise the organizational model: three 

comprised of educators and managers and three student-led. These 

groups are diverse at birth, but they eventually become homogeneous. 
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Title Authors Journal Year of 

publicatio

n 

Field of 

Application 

Objective of the paper Most important conclusions 

Il gruppo 

Giovani Adulti 

[ΩŜǎǇŜǊƛŜƴȊŀ Řƛ 

aprirsi al 

mondo (Lo 

Re  editor & 

Bastazza  edito

r, 2017) 

Emanuela 

Lo Re  

in 

L59b¢L¢" 

FLUIDE. 

Gruppo e 

ricerca con 

i giovani 

adulti, 

Roma, 

Armando. 

ISBN: 978-

88-6992-

265-7 

2017 Psychology Recounting an experience conducted 

within the Young Adult Service Center 

of the Center of Psychology and 

Transactional Analysis in Milan. The 

idea is to use the group as a possible 

response, in the idea that it is 

necessary to provoke by every 

conceivable means a relational, 

identity, social and adult "birth". 

According to Eric Berne, a group is a special place where people can 

have privileged experiences. Through dialogue and negotiation, the 

group's actions encourage participation and broaden each person's 

social horizons while also teaching them to accept their own and others' 

limitations. This process culminates in a model of social behavior. 

Founded by Eric Berne, Transactional Analysis is a global, naturally 

multicultural field that rapidly expands throughout the world and takes 

a stance against individuals in positions of authority that prohibit 

participation and shared responsibility. 

The group will be offered to young men and women, ages 20 to 35, who 

are already enrolled in individual psychotherapy (with one of the two 

conductors). These individuals will represent the various contemporary 

normalities, including Italians and foreigners, heterosexuals and 

homosexuals, members of traditional families, monoparental 

households, and reassembled families. The goal is to create a 

psychological environment that resembles the everyday social 

environment that group members inhabit. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

[ΩŀǇǇǊƻŎŎƛƻ 

flipped: 

ǳƴΩƻǇǇƻǊǘǳƴƛǘŁ 

di innovazione 

didattica per 

ƭΩŀǇǇǊŜƴŘƛƳŜƴǘ

o inclusivo 

Flipped 

approach: an 

opportunity of 

didactic 

innovation for 

inclusive 

learning (Bocci 

et al., 2019) 

Fabio 

Bocci, 

Martina 

De Castro 

Daniela 

Olmetti 

Peja, 

Umberto 

Zona 

in  In "Alla 

ricerca di 

una Scuola 

per tutti e 

per 

ciascuno. 

Impianto 

istituzional

e e modelli 

educativi", 

Atti 

convegno 

Internazio

nale SIRD, 

Pensa 

Multimedi

a, Lecce 

2019, pp. 

511-517 

2019 Education A theme on which the authors have 

dwelt is the way the working groups 

are built, because the absence of 

criteria for the selection of the 

members of the groups is often 

synonymous of energy dispersion 

and problems of various kinds; the 

preparation of an environment of 

the task respectful of subjective 

peculiarities and able to enhance 

the skills of each member is 

therefore necessary. It has been 

demonstrated that the composition 

of the groups should not be left to 

chance, nor should they be 

ƎŜƴŜǊƛŎŀƭƭȅ άƘŜǘŜǊƻƎŜƴŜƻǳǎέΣ ōǳǘ 

rather the result of the systematic 

observation of the group-class by 

the teacher, who must equip 

himself with tools for detecting the 

cognitive/affective profiles reliable 

The experiment included an analysis of the phases shared by the various 

flipped models, highlighting strengths (such as increased student 

autonomy in the learning process, recourse to forms of cooperation, 

and use of ICT) and vulnerability factors, offering theoretical and 

practical suggestions for improvement. 

Proposed changes to promote heterogeneity (using a preliminary self-

awareness questionnaire to identify cognitive profiles) and 

communication were made during the group setup phase. In fact, the 

lack of selection criteria for group members is often associated with the 

dispersal of energies and problems of all kinds; as a result, it is 

imperative to create an atmosphere that both respects the individual 

quirks of each member and can serve to advance their abilities. It was 

agreed to use the TRAIM (Test Detection Auto-perceptive Multiple 

Intelligences) questionnaire throughout the training sessions. This tool 

was created by the Research Group on Multiple Intelligences using W. 

McKenzie's model and is intended to help participants recognize their 

own prevailing talents. Although the questionnaire in question is based 

on self-perceptions of abilities, emotions, and behaviors helpful to 

reconstruct the individual's cognitive profile in respect to different types 

of intelligence, it has no diagnostic value. 
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Title Authors Journal Year of publication Field of 

Application 

Objective of the paper Most important conclusions 

I gruppi di 

lettura. Come, 

ŘƻǾŜ Ŝ ǇŜǊŎƘŞ 

leggere 

insieme 

(Gavazzi, 2019) 

Luigi 

Gavazzi 

ISBN 

formato 

pdf: 978-

88-9357-

275-0  

2019 Education and 

Reading 

The interest is in 

understanding how to 

create, develop and live a 

reading group. In this 

case, too, the point of 

view of those who wish 

to set up self-governing 

reading circles, 

irrespective of public or 

private institutions 

(booksellers, publishers, 

companies) will be given 

priority that in Italy they 

have been the agents 

more active in the 

constitution of the 

groups. 

A group of readers who choose to discuss and share their individual 

readings of the same book is called a reading group. Therefore, a typical 

reading group allows for the simultaneous presence of readers; in 

contrast, online groups function primarily through delayed 

communication, with debates that could potentially run for months at 

a time, much like correspondence-based groups.  

Thus, the foundation of a reading group is an unstable equilibrium. One 

can consider the inherent autonomy of the reader in selecting the book, 

customizing the reading, interpreting it, allocating time for it, 

determining whether to share it with others, determining what to 

discuss about the book and how to discuss it, and all the other aspects 

that contribute to each reader's uniqueness and irreducibility as a 

member of a particular group. However, we also possess the significant 

cognitive and affective strength to impart to others the one-of-a-kind 

and unforgettable experience of reading that particular book. Giving 

freely of an intense and significant experienceτwhich, for many 

readers, is a pivotal experienceτrequires effort and is a generous 

practice. Reading-induced gratuitousness of ideas and feelings is an 

experience that is comparable to receiving a gift. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Avanguardie 

ŜŘǳŎŀǘƛǾŜέΦ 

Linee guida per 

ƭΩƛƳǇƭŜƳŜƴǘŀȊƛ

ƻƴŜ ŘŜƭƭΩƛŘŜŀ 

άhƭǘǊŜ ƭŜ 

ŘƛǎŎƛǇƭƛƴŜέ 

versione 1.0   

(Garzia et al., 

2017) 

Garzia, M., 

Guida, M., 

Mangione 

G. R., 

Mosa, E., 

Panzavolta

, S. et al. (a 

cura di) 

Indire 2017 Education The need was to create new 

teaching to meet the needs of the 

school of the third millennium in 

which the model of the school of 

teaching is replaced with that of 

the school of learning. The whole 

school is a laboratory and for this 

reason it was necessary to modify 

its functionality because, in order 

ǘƻ ƛƴǘŜǊŎŜǇǘ ǘƻŘŀȅΩǎ ŎƘƛƭŘǊŜƴ ŀƴŘ 

adolescents, the school must host 

articulated forms of mediation 

and communication. Alternative 

spaces return the students' works, 

manipulative workshops, multi-

functional and increased 

classrooms that can trigger 

moments of reflective and 

collaborative work oriented to the 

resolution of a given problem.  

A school that implements the "Beyond disciplines" approach is a 

sprawling laboratory where group reorganizations and collaborative 

activities continuously test the classroom space. The same class group 

can be redefined and rearranged based on the activities. For instance, 

the extended-time sorting hours in first-degree secondary are the best 

time to conduct activities according to goal or level groups; it is possible 

to adjust the lesson's duration and space at any moment due to the 

teachers' flexibility. 

The labs are designed for large class groups, small groups, or groups that 

cross class boundaries. They are primarily made up of young people 

with technical intelligence practices, who are the ones that struggle to 

meet the requirements of the exclusive gnoseological mold. Workshops 

centered around a craft or artistic reality enable to have fascinating 

technical-professional contributions from parents - masons, painters, 

decorators, and gardeners, who frequently taught how to do - and 

always enable us to work on students' positive aspects, emphasizing the 

control of maladaptive behaviors and the development of appropriate 

behaviors. Causes are investigated through needs analysis in order to 

identify the issue early on and make it easier to implement corrective 

measures. The initiative has made it possible to transform neutral 
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 spaces in learning places that are utilized for very effective outdoor 

learning by all school levels. 

The awareness that no advanced field of scientific and cultural research 

exists where the synergy between specialized fields of knowledge and 

where the interdisciplinary approach is not regarded as an 

epistemological breakthrough required to ensure the cognitive 

'domination' of increasingly complex problems give rise to the 

interdisciplinary instance among primary school teachers.  

Following decades of being accustomed to working and sharing in 

teams, primary school instructors find it 'natural' to develop and share 

paths and to organize homogeneous groups with greatest flexibility, 

regardless of interest, class, or opening up the same. Furthermore, it's 

becoming more and more obvious that the capacity for multidisciplinary 

thought can protect all democratic rights to information against 

authoritarian threats brought on by overspecialization, economic 

globalization, and changing global conditions. 
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publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Progettare un 

servizio di 

psicologia 

scolastica a 

partire dai 

bisogni della 

scuola: un 

progetto 

partecipato in 

un Istituto 

Comprensivo 

(Matteucci et 

al., 2017) 

Maria 

Cristina 

Matteucci, 

Rita Chiesa 

& Cinzia 

Albanesi 

RICERCAZI

ONE,  Six-

monthly 

Journal on 

Learning. 

Research 

and 

Innovation 

in 

Education - 

Vol. 9, n. 2 

- 

December 

2017 | 

2017 education The article describes the general 

characteristics of the Swedish pre-

school system, considering the 

theoretical models of reference, the 

structure, the pivotal elements (the 

curriculum) and the role and 

functions of the people working 

within the educational structures 

(teachers, managers of facilities and 

other support structures). A series 

of group interviews show how 

managers of educational structures 

perceive their role as leaders and 

how the organization and operation 

of the Swedish system allows them 

to have not only a managerial role 

but also a transformational 

leadership and distributed. 

Two groups were formed during the data reading phase using canons 

that differed from the ones selected for the sample group formation.  A 

total of 68 teachersτwith an average age of 49.5 years and an 84% 

female demographicτresponded to the questionnaire. Of these, 31% 

were in kindergarten, 44% in primary school, and 25% in first grade high 

school. Just three teachers (10%) said that they live in a municipality 

other than the teaching school, whereas 90% of the teachers who 

participated in the study do. Ten percent are support teachers, nine 

percent are substitute instructors, and seventy-nine percent of teachers 

have tenure. Most of the teachers had a very high degree of 

professional experience; 42 teachers (62%) reported having more than 

7 years of experience. Lastly, an average of five refresher/training 

courses has been attended by teachers, with 93% of I.C. teachers having 

completed at least one in the previous five years. 

Data were examined with the teachers' years of service in mind. For the 

purpose of counting, the sample was divided into two homogeneous 

groups: those with fewer than ten years of service and those with more 

than ten years. Bullying and cyberbullying (66.7%) are more significant 

for instructors with more experience, but the teaching of life skills 

(72%), connections with the class group (57.5%), and the development 

tasks of childhood and adolescence (85.7%) primarily affect teachers 

with a lower seniority of service. 
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publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Involving 

students in 

teaching: 

analysis of an 

educational 

innovation 

pathway at 

University 

(Cecchinato & 

Foschi, 2018) 

Graziano 

Cecchinato 

, Laura 

Carlotta 

Foschi 

Form@re - 

Open 

Journal per 

la 

formazion

e in rete 

ISSN 1825-

7321, vol. 

18, n. 1, 

pp. 97-110 

2018 Education This paper describes the teaching 

innovation process as it was tested 

in one of the University courses 

through the adoption of a 

methodological approach based on 

the constructivist approach. The 

process that led us to progressively 

overcome the frontal teaching in 

favor of active learning practices is 

analyzed. Specifically, students have 

been involved in the co-

construction of content (Student-

generated content), in conducting 

teaching activities (Reciprocal peer 

teaching) as well as in their 

assessment (Peer assessment). 

Overall the process led to strongly 

revise traditional University 

teaching (lecture - individual study - 

final exam). The adopted approach 

has been evaluated by using the 

descriptive and inferential analysis.  

The students have selected the theme to address as "teacher" through 

Moodle. Nineteen groups were thus created, with a minimum of four 

students and a maximum of six, to plan and carry out a presentation on 

the selected theme. The University's unique context justifies group 

formation based on free choice, which goes against the 

recommendations made in the research about cooperative learning 

techniques in schools. Teachers typically don't know their students, and 

if they come from diverse academic backgrounds, they may not even 

know one another at all. In light of these circumstances, the primary 

determinant that influences the decision is the initial, generic interest 

in the theme, which is likely the most fruitful component for a 

motivated development of the same. The concept of "individual 

responsibility" is upheld while permitting students to freely select their 

working groups. Each group member takes on a designated duty and 

reports it to the instructor. 
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publication 

Field of 

Application 
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OPTIMALLY 

MATCH 

GROUPS OF 

STUDENTS TO 

PLACEMENTS 

USING 

GENETIC 

ALGORITHM 

(Shet et al., 

2017) 

Vicky Shet,  

Pallavi 

Shetty, 

John 

McCrae 

Internation

al Journal 

of 

Engineerin

g Science 

Invention 

Research & 

Developm

ent; Vol. III, 

Issue XII, 

JUNE 2017 

www.ijesir

d.com, e-

ISSN: 2349-

6185  

2017 Education This paper proposed finding the 

optimum placement pairings for 

a group of students based on a 

prioritized list of constraints 

using the Genetic Algorithm. 

This approach will improve the 

quality of student placements by 

using Genetic Algorithm. 

Currently the matching of 

students to available placements 

is done manually by 

administrative staff who must 

consider many criteria whilst 

matching each student which is 

complex and time consuming.  

This project, which was created and executed as an internship project, 

successfully assigns students to placements based on the prioritized list 

of criteria and uses the Genetic algorithm to provide an optimal or 

nearly optimal solution. This approach uses artificial intelligence to raise 

the standard of student placement. The fitness function is thoughtfully 

created such that the best student-placement couples are produced by 

the solution. The fitness assessment function and the way the fitness 

function is created primarily determine the Genetic Algorithm for the 

best solution. The problem of selecting the optimal set of parents for 

genetic operations from a gene collection is best suited for tournament 

selection. As each generation advances and changes, the crossover 

produces a child gene that possesses the greatest traits from both 

parents. The analysis demonstrates that this method is highly effective 

in identifying student and placement pairings that require the fewest 

iterations or evolutions. 
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Are gender 

differences in 

the Big Five the 

same on social 

media as 

offline? 

(Bunker et al., 

2021) 

Cameron J. 

Bunker, 

Shea E. 

Saysavanh, 

Virginia 

S.Y. Kwan 

Computers 

in Human 

Behavior 

Reports 

2021  Past research has found notable 

gender differences in the Big Five 

personality and that these 

differences may arise from cultural 

and ecological contexts. Social 

media has become part of everyday 

life with people constantly switching 

between social media and offline 

contexts. The present research 

addressed whether gender 

differences in the Big Five are the 

same between offline and social 

media contexts and potential 

explanations behind these gender 

differences between contexts.  

The current study's conclusions demonstrated that while gender 

inequalities in the Big Five are similar offline, they are not the same 

online. On the one hand, extraversion and agreeableness varied more 

between genders on social media. Women may find social media to be 

more alluring as a platform for interpersonal communication. However, 

in social media, the gap between the neurotic traits of the sexes was not 

as noticeable. Weaker social media might be a normative and ecological 

pressure that causes women to have higher levels of neuroticism. The 

results also imply that gender differences in the amount of time spent 

on social media, the number of connections one has on the platform, 

the knowledge of these connections, and the degree of outside public 

self-consciousness may be related to the contrasting gender differences 

in the Big Five between the two contexts. The results provide insight 

into how gender disparities are transformed by technological 

advancements in various circumstances. 
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Group Decision 

Support 

System Fuzzy 

Profile 

Matching 

Method with 

Organizational 

Citizenship 

Behaviour 

(Sugiartawan 

et al., n.d.) 

Putu 

Sugiartawa

n, I Made 

Yudiana, 

Paholo 

Iman 

Prakoso 

IJCCS 

(Indonesia

n Journal 

of 

Computing 

and 

Cybernetic

s Systems)  

2021 Group 

Decision 

Support 

ʆhis study, discusses problems that often 

occur, such as being difficult to 

determine the right person to fill a 

position, or mistargeting in the 

promotion process. This study uses the 

profile matching method, because it can 

provide an assessment of the potential of 

each employee candidate by comparing 

the employee's personal profile with the 

profile of the position in question, 

combined with fuzzy logic so that the 

original value obtained by the alternative 

remains consistent from the beginning to 

the ranking process. The results obtained 

in the form of ranking reports using the 

borda method, based on calculations 

from the fuzzy profile matching method, 

are expected to help company 

organizations to facilitate the promotion 

process.  

Research utilizing this kind of group decision support system can 

offer a way to choose qualified applicants for certain roles by 

voting rather than by acclamation. To achieve the lowest possible 

mistake rate in ranking results, fuzzy and profile matching 

algorithms are coupled. When compared to using only the profile 

matching method, the combined fuzzy profile matching method 

has the advantage of not ignoring the difference in values within a 

group of values. This means that the method can determine 

whether a value is closer to the upper or lower limit, maintaining 

consistency of the values throughout. The study's criteria are 

merely a sample; in the future, they may be added to or removed 

in accordance with the demands of the pertinent organization. 

There are a few issues with this study that need more research. 

Regarding the mentioned flaws, specifically figuring out how long 

a person has been in a particular posture, this approach does not 

allow for that. It is possible that some voters received the same 

ranking or that there were several winners based on the BORDA 

voting results. The fuzzy profile matching method can then be 

expanded upon or used again in the future with more accurate and 

efficient techniques. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Understanding 

the 

relationships 

between 

emotion 

regulation 

strategies and 

Big Five 

personality 

traits for 

supporting 

effective 

emotion 

regulation 

tools/ 

interventions 

design (Z. Zhu 

et al., 2023) 

Ziwen Zhu, 

Shengfeng 

Qin, 

Alyson 

Dodd, 

Matteo 

Conti  

Advanced 

Design 

Research 

https://doi

.org/10.10

16/j.ijadr.2

023.06.001 

2023  Thus, this study first conducts a 

narrative review using a systematic 

search strategy to gain an 

understanding of the emotion 

regulation strategies related to Big 

Five personality traits for informing 

the designers in their ER tool design. 

Second, based on the 

understanding, it proposes an 

emotion regulation tool design 

framework with personality traits 

for guiding designers/design 

researchers to develop ER tools. 

Third, an ER tool is designed and 

prototyped based on the 

framework, then it is used in a case 

study to qualitatively evaluate the 

framework's usefulness.  

When creating an emotion regulation tool design framework, the 

Gross's emotion regulation process model and the "Perception-

Cognition-Action" loop model can be embedded. Using a combined 

personality trait will, on the one hand, give a more thorough description 

of a person, and on the other hand, it can have more emotion regulation 

strategies available for designers/design researchers to choose from. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

When 

randomisation 

is not good 

enough: 

Matching 

groups in 

intervention 

studies (Sella 

et al., 2021) 

Francesco 

Sella & Gal 

Raz & Roi 

Cohen 

Kadosh 

Psychono

mic 

Bulletin & 

Review 

(2021) 

28:2085ς

2093 

https://doi

.org/10.37

58/s13423

-021-

01970-5 

2021 Matching 

Groups in 

the Health 

Sector 

Here, we recommend a simple 

assignment procedure based on variance 

minimisation (VM), which assigns 

incoming participants automatically to 

the condition that minimises differences 

between groups in relevant measures. As 

an example of its application in the 

research context, we simulated an 

intervention study whereby a researcher 

used the VM procedure on a covariate to 

assign participants to a control and 

intervention group rather than 

controlling for the covariate at the 

analysis stage. 

All things considered, the minimization process offers significant 

benefits over the widely utilized randomization approach. 

Researchers are encouraged to employ covariate-adaptive 

matching approaches because of its relative simplicity. The 

proposed scripts may be easily implemented and integrated with 

other stimulus presentation and analysis scripts. These scripts are 

built in popular applications such as R, Python, MATLAB, and Excel, 

and they enable the desired deviation from the randomization 

approach. Accordingly, fewer sessions will be required overall, 

which will lower costs, and therapy can begin in the same session 

that pre-treatment measurements are gathered. The potential 

that pre-treatment measures will alter between the time of the 

initial recruitment and the actual administration of the therapy is 

also eliminated by the treatment's instant application. For these 

investigations, it is suggested to apply the VM technique to 

produce more efficient and reliable RCTs. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

The Benefits of 

Familiarity: The 

Effects of 

Repeated 

Student-

Teacher 

Matching on 

School 

Discipline 

(Hwang, 2024) 

Hwang, 

NaYoung 

Journal of 

Research 

on 

Educationa

l 

Effectivene

ss 

2024 Education The study investigates the effects of 

having the same teacher for two 

consecutive years on school disciplinary 

outcomes. Research estimates the 

influence of repeated student-teacher 

matching on school disciplinary 

outcomes. Moreover, it is investigated if 

the matching effects are greater for 

certain students than others. The current 

study is based on Řŀǘŀ ŦǊƻƳ LƴŘƛŀƴŀΩǎ 

elementary school students. 

Rematches between teachers and students lower the likelihood of 

exclusionary school discipline, such as suspensions and expulsions. 

These benefits are greater for kids who are receiving special 

education assistance and for students who have a history of 

disciplinary actions. It is true that consistent student-teacher 

matching can lead to favorable disciplinary consequences. The 

findings highlight the value of known teachers for students' 

growth, particularly for those who struggle to form strong bonds 

with their instructors. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Let teachers 

decide: The 

effects of 

matching and 

mismatching 

students' 

online lecture 

preference 

with lecture 

participation 

(Ladwig et al., 

2023) 

Ladwig A., 

Berg-

Poppe P., 

Ikiugu M., 

Ness B.M. 

Applied 

Cognitive 

Psychology 

2023 Education The current study made an experiment 

involving 114 graduate health students. 

The latter were matched and 

mismatched to their self-reported online 

learning preference. The purpose was to 

assess the impact on academic 

outcomes. 

The results of this study showed that synchronous and 

asynchronous lectures were almost equally preferred. 

Furthermore, participant success on a multiple-choice test was 

significantly influenced by the way of participation; matching or 

mismatching instructional approach to learning preference did not 

substantially influence performance. It was clear that taking the 

suggested online course asynchronously gave students a 

significant edge when it came time to finish the test. This study 

emphasizes the possibility that one participation approach could 

have a major advantage over the other. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Longitudinal 

relations 

between 

teacher self-

efficacy and 

student 

motivation 

through 

matching 

characteristics 

of perceived 

teaching 

practice 

(Hettinger et 

al., 2023) 

Hettinger 

K., 

Lazarides 

R., 

Schiefele 

U. 

European 

Journal of 

Psychology 

of 

Education 

2023 Education In order to close the specific 

research gap, the study will 

examine if classroom 

discipline and social 

relatedness, as reported by 

both teachers and students, 

may account for the long-term 

relationships between 

teachers' self-efficacy in 

managing the classroom and 

providing emotional support, 

and students' self-efficacy and 

enjoyment. 

The processes that the current research identifies provide a deeper 

understanding of the perception levels via which teacher self-efficacy links to 

students' satisfaction and self-efficacy. By providing early insights into 

mediational effects at the student and class levels, this is accomplished. This 

is important because it clarifies the mechanisms underlying the associations 

between student happiness and self-efficacy and instructor self-efficacy. 

The conclusion that students' opinions about the quality of instruction matter 

most for their academic outcomes may have practical ramifications for 

teachers, who should regularly solicit feedback from their students on their 

lessons and make improvements to their evaluation procedures. The findings 

also imply that throughout teacher preparation and professional 

development, teachers' self-efficacy should be encouraged in addition to 

their academic knowledge. This could be accomplished by having teachers 

reflect on challenging situations in the classroom as part of their daily 

professional routines, encouraging early in teacher education supervised 

practical experiences in schools, or incorporating systematic mastering 

experiences into university courses. 
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Title Authors Journal Year of 

publication 

Field of 

Application 

Objective of the paper Most important conclusions 

Studentς

Teacher 

Gender 

Matching and 

Academic 

Achievement 

(Hwang & 

Fitzpatrick, 

2021) 

Na Young, 

Brian 

Fitzpatrick 

AERA open 2021 Education In this study, there is an 

examination of relationships 

between gender matching and 

student achievement using 

seven years' worth of 

administrative data from 

Indiana's primary and 

intermediate schools (Grades 

3 through 8). 

Policymakers, educators, and parents are concerned about the gender 

disparity in the teaching workforce in the United States; nevertheless, there 

is a dearth of scientific evidence regarding the impact of teacher-student 

matching on student achievement across all subject areas and school levels. 

It has been discovered that having a female teacher in elementary and 

intermediate schools is associated with better accomplishment in math and 

English language arts for both male and female pupils. The benefits of having 

female teachers are greater for female students' arithmetic ability in both 

elementary and middle school settings, but not for ELA, demonstrating the 

varied effects of teacher gender on student learning per topic. Moreover, no 

evidence suggests that female students gain less from female lecturers than 

do their male counterparts. 
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3. Sub-task 1.2: Mendeley Database Creation  

 

3.1 Matching groups of students and instructors in distance education: literature review 

and a bibliometric analysis 

 

3.1.1 Introduction 

 

Distance education is a challenging endeavor. The last few years especially with the COVID pandemic, distance 

education became the norm. The following years, returning to the everyday life, distance education remained as 

an established methodology and approach for teaching and learning. It is also true that this online approach is 

based on various aspects and parameters that need to be considered and evaluated in order to increase its 

efficiency. In the core of the specific e-learning process are located students and instructors. One of the challenges 

associated with this online teaching and learning experience is to create optimum groups of students and assign 

them to  the proper instructors. The goal is to maximize the educational performance and satisfy both students and 

instructors. There are many techniques originating from various fields of studies and operations to match people.  

The current study is based on an extensive literature review focusing on matching techniques with emphasis on 

distance education. Investigation on relevant tools and approaches has covered all years until 2023. A number of 

papers were identified and a corresponding relevant database was organized in Mendeley. This created database 

included 167 documents. The findings reveal that a plethora of mathematical models and techniques have been 

widely implemented in order to facilitate organizational issues in education in general and in distance education 

with emphasis in matching students together, or assigning students to courses and instructors.  

The bibliometric analysis has taken place, through the use of VOS-viewer, and identified fundamentals concepts 

that are associated with the development and evolution of matching techniques with emphasis in education. Terms 

that were identified during the analysis included but were not limited to Heuristics, Decision Support Systems and 

Set Partitioning. 

For the literature review, the partners investigated the scientific databases Scopus and Google Scholar, using the 

following keywords: 

άaǳƭǘƛŎǊƛǘŜǊƛŀ !ƴŀƭȅǎƛǎέΣ άaǳƭǘƛŎǊƛǘŜǊƛŀ 5ŜŎƛǎƛƻƴ !ƴŀƭȅǎƛǎέΣ  ά5ƛǎǘŀƴŎŜ 9ŘǳŎŀǘƛƻƴέΣ άOnline CoursesέΣ άIigher 

EŘǳŎŀǘƛƻƴέΣ άMatching Groupsέ. 
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¢ƘŜ ƛƴǉǳƛǊȅ ǿŀǎ ŦƻŎǳǎŜŘ ƻƴ ά!ǊǘƛŎƭŜ ¢ƛǘƭŜέ ŦƻǊ all the years till  2023. This investigation was necessary in order to see 

the evolution of the discussion around distance education, matching groups and multicriteria analysis through the 

years.  

 

The final set, as mentioned earlier, included 167 papers. They were imported in the reference manager Mendeley 

and in addition, the software VosViewer was used to create three types of maps:  

 

- Network visualization 

- Overlay visualization 

- Density visualization 

 

In the following sub-sections, the various visualizations will be presented followed by a summary of some of the 

papers that were analyzed. The complete methodological approach is presented in the following flowchart: 
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BIBLIOMETRIC ANALYSIS

INQUIRY FOR SCIENTIFIC PAPERS

DATABASE USED: SCOPUS

KEYWORDS FOR INQUIRY: DISTANCE EDUCATION

RESEARCH FOCUS: ARTICLE TITLE

RESEARCH PERIOD: ALL YEARS UNTIL 2023

NUMBER OF DOCUMENTS IDENTIFIED

167 PAPERS

DOCUMENTS IMPORTED IN MENDELEY

DATABASE CREATED

EXPORTED IN RIS FILE FORMAT

RIS FILE IMPORTED IN VOS VIEWER

CREATED MAPS INCLUDE: 

Network visualization

Overlay visualization
Density visualization

APPLICATION OF THESAURUS

 

Figure 1. Flowchart of the process for the literature review 

3.1.2 Visualization of the results 

The bibliometric analysis took place with the aid of Vos Viewer. The following figures present the Network Map 

(Figure 2),  Overlay Map (Figure 3) and Density Map (Figure 4). 
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Network map designed for occurrences of keywords 

 

 

Figure 2 Network Map Designed for Occurrences of Keywords 
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Overlay map designed for occurrences of keywords. 

 

 

 

Figure 3 Overlay Map Designed for Occurrences of Keywords 
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Density map designed for occurrences of keywords 

 

Figure 4 Density Map Designed for Occurrences of Keywords 

 

The analysis of both the papers along with the consideration of the bibliometric analysis led to a number of 

conclusions, which could be summarized in the following. It should be mentioned that the findings are based on 

the collection of the specific sample of papers: 

 

Á Matching as a concept is associated with higher education in the sample of the selected papers 

Á Education is also associated with goal programming, heuristics and set partitioning 

Á Resource allocation is also associated with AHP 

Á Pedagogy and teaching methods are connected to case methods 

Á Decision support systems also present a core concept within the distance education field 

 

Based on the Network Map, the concepts that seem to be dominant, include: 
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Á Education 

Á Academic Administration 

Á Matching 

Á Resource Allocation 

 

The analysis for occurrences of keywords based on the Overlay map identified the following: 

Á Matching 

Á Decision Support Systems 

Á Academic Administration 

Á Education 

Á Heuristics 

Á Case Methods 

 

Density Map based analysis identified certain core concepts: 

Á Matching and Higher Education 

Á Decision Support Systems 

Á Academic Administration 

Á Education and Goal Programming 

Á Resource Allocation and AHP 

Á Case Methods and Pedagogy / Teaching Methods 
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3.2 Multicriteria Analysis and Distance Learning. Concepts and Synergies through a 

Literature Review and Bibliometric Analysis 

 

3.2.1 Introduction 

 

bƻǿŀŘŀȅǎ ƘƛƎƘŜǊ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ŜǎǇŜŎƛŀƭƭȅ ǳƴƛǾŜǊǎƛǘƛŜǎ ŘŜŀƭ ǿƛǘƘ ŀƴ ŜȄǘŜƴǎƛǾŜ ǊŀƴƎŜ ƻŦ ŎƘŀƭƭŜƴƎŜǎΦ {ǘǳŘŜƴǘǎΩ 

inclusion and satisfaction as well as educational quality and efficiency are main aspects of interest. These objectives 

are called to respond to incǊŜŀǎŜŘ ŘǊƻǇƻǳǘ ǊŀǘŜǎΣ ŀƴŘ ǘƘŜ ƛƴŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ŀ ǘǊŀŘƛǘƛƻƴŀƭ άƻƴŜ-size-fits-ŀƭƭέ ŀǇǇǊƻŀŎƘ 

to education. Educational efficiency significantly depends on the cooperation and communication of students and 

instructors. Institutions are called to make decisions on all aspects of the provided courses from design to 

implementation. In this context, multicriteria analysis is implemented throughout this educational process to 

provide the best end result for the students and educators.  

In the context of the current study, Distance Education is the focus of the research. It is generally accepted that 

Distance Education is sustainable and flexible and therefore, it is capable to accommodate the needs and timetable 

of the students and educators, without compromising the teaching and learning experience, quality and efficiency.  

The current study provides based on an extensive literature review focusing on multicriteria analysis and its 

applications in the field education in general and more specifically in distance education. The investigation took 

place mainly through Scopus database and covered all years reaching up to 2023. The literature review 

investigation, after a focused screening, returned 177 documents. These were recorded in a Mendeley database. 

Literature review highlighted that multicriteria analysis is widely used in all aspects of education and especially in 

distance education, which is the theme of the current study.  

Multicriteria decision analysis is implemented in all stages of realization of a distance education system. It 

successfully enabled decision makers and distance education stakeholders to make educated decisions regarding 

organization and operation of online learning courses. Furthermore, a bibliometric analysis has taken place, through 

the use of VOS-viewer, and identified fundamentals concepts that are representative of the association of 

multicriteria analysis to distance learning. The analysis has highlighted Analytic Hierarchy Process, Goal 

Programming and Resource Allocation as a number of core concepts. 

For the literature review, the partners investigated the scientific databases Scopus and Google Scholar, using the 

following keywords: άaǳƭǘƛŎǊƛǘŜǊƛŀ !ƴŀƭȅǎƛǎέΣ άaǳƭǘƛŎǊƛǘŜǊƛŀ 5ŜŎƛǎƛƻƴ !ƴŀƭȅǎƛǎέΣ  ŀƴŘ ά5ƛǎǘŀƴŎŜ 9ŘǳŎŀǘƛƻƴέΦ 

 

Similarly, as before, tƘŜ ƛƴǉǳƛǊȅ ǿŀǎ ŦƻŎǳǎŜŘ ƻƴ ά!ǊǘƛŎƭŜ ¢ƛǘƭŜέ ŦƻǊ ŀƭƭ ǘƘŜ ȅŜŀǊǎ ǘƛƭƭ нлноΦ ¢Ƙƛǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǿŀǎ 
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necessary in order to examine the evolution of the literature around distance education, and multicriteria analysis 

through the years.  

 

The final set, as mentioned earlier, included 177 papers. They were imported in the reference manager Mendeley 

and in addition, the software Vos Viewer was used to create three types of maps:  

 

- Network visualization 

- Overlay visualization 

- Density visualization 

 

In the following sub-sections, the various visualizations will be presented. The complete methodological approach 

is presented in the following flowchart: 
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BIBLIOMETRIC ANALYSIS
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AND MULTICRITERIA ANALYSIS

RESEARCH FOCUS: ARTICLE TITLE

RESEARCH PERIOD: ALL YEARS UNTIL 2023

NUMBER OF DOCUMENTS IDENTIFIED

177 PAPERS

DOCUMENTS IMPORTED IN MENDELEY

DATABASE CREATED

EXPORTED IN RIS FILE FORMAT

RIS FILE IMPORTED IN VOS VIEWER

CREATED MAPS INCLUDE: 

Network visualization

Overlay visualization
Density visualization

APPLICATION OF THESAURUS

 

Figure 5. Flowchart of the process for the literature review 
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3.2.2. Visualization of the results 

The bibliometric analysis took place with the aid of Vos Viewer. The following figures present the Network Map 

(Figure 6),  Overlay Map (Figure 7) and Density Map (Figure 8). 

 

 

Network map designed for occurrences of keywords 

 

Figure 6 Network Map Designed for Occurrences of Keywords 
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Overlay map designed for occurrences of keywords. 

 

 

 

 

Figure 7 Overlay Map Designed for Occurrences of Keywords 
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Density map designed for occurrences of keywords 

 

Figure 8 Density Map Designed for Occurrences of Keywords 

 

In the same way as before, the analysis of both the papers dealing with Multicriteria Analysis and Matching Groups 

along with the consideration of the bibliometric analysis led to a number of conclusions, which could be 

summarized in the following. It should be mentioned that the findings are based on the collection of the specific 

sample of papers: 

 

Á E-learning, Covid -19 and Higher Education are among the core concepts 

Á This analysis has identified some new concepts in comparison to the analysis focusing on matching groups. 

The identified concepts included: learner satisfaction, technology acceptance model and learning 

management system. 

 

Based on the Network Map, the concepts that seem to be dominant and connected, include: 

Á Academic Administration, Goal Programming, Decision Support Systems and Analytic Hierarchy Process 

Á Education, AHP and Resource Allocation 

Á E-learning, TAM and Learner Satisfaction 

Á Higher Education, Learning Management Systems, Online Learning, COVID 19, Distance Education 

 

The analysis for occurrences of keywords based on the Overlay map identified similar results. 
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Density Map based analysis identified certain concept clusters: 

Á Academic Administration, Decision Support Systems and Analytic Hierarchy Process 

Á Education and Resource Allocation 

Á E-learning, TAM and Learner Satisfaction 

Á COVID 19, Distance Education 

Á Higher Education, Learning Management Systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

156 
ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute 

an endorsement of the contents which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible 

for any use which may be made of the information contained therein. 

3.3 Matching Groups, Multicriteria and Distance Education 

 

3.3.1 Introduction 

The third analysis is a joint approach based on the concurrent view of the two previous samples of papers. The 

sample includes 344 documents. The documents focus on matching groups, multicriteria analysis and distance 

education. The methodological approach remained the same as before. 

 

3.3.2 Visualization of the results 

The bibliometric analysis took place with the aid of Vos Viewer. The following figures present the Network Map 

(Figure 9),  Overlay Map (Figure 10) and Density Map (Figure 11). 

 

Network map designed for occurrences of keywords 

 

 

Figure 9 Network Map Designed for Occurrences of Keywords 
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Overlay map designed for occurrences of keywords. 

 

 

Figure 10 Overlay Map Designed for Occurrences of Keywords 

 

Density map designed for occurrences of keywords 

 

Figure 11 Density Map Designed for Occurrences of Keywords 
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In the same way as before, the analysis of all the papers along with the consideration of the bibliometric analysis 

led to a number of conclusions, which could be summarized in the following. It should be mentioned that the 

findings are based on the collection of the specific sample of papers. 

 

Based on the Network Map, the concepts that seem to be dominant and connected, include: 

Á E-learning, Multicriteria decision making, AHP, Distance Education, COVID-19 

Á Education, Matching, Heuristics, Goal Programming 

Á Academic Administration, Decision Support Systems, Resource Allocation, Pedagogy / Teaching Methods, 

Case Methods 

 

The analysis for occurrences of keywords based on the Overlay map identified the following results: 

Á E-learning, Multicriteria Decision Making, AHP, Distance Education, COVID-19 

Á Education, Matching  

Á Academic Administration, Decision Support Systems, Resource Allocation, Pedagogy / Teaching Methods, 

Case Methods, Heuristics, Goal Programming 

Á Learning Styles 

 

Density Map based analysis identified certain concept clusters: 

Á E-learning, Multicriteria Decision Making, Distance Education, COVID-19 

Á Education, Matching  

Á Academic Administration,  

Á Pedagogy / Teaching Methods, Case Methods  

Á Decision Support Systems, Resource Allocation 

Á Learning Styles 

Á AHP 

Á Goal Programming 

Á Heuristics 
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4. The ODLEP Methodological Framework 

4.1 Introduction 

The allocation of students to appropriate groups and their subsequent matching with suitable teachers is a complex task 

that has been addressed through various multi-criteria decision analysis (MCDA) methods. This process impacts both the 

learning outcomes of students and the effectiveness of teachers. Significant gaps remain unaddressed, particularly 

regarding the integration of personality traits and efficient matching algorithms. This section presents a novel 

methodological framework, ODLEP, which combines clustering algorithms with the TOPSIS method to enhance the 

matching process. 

 

4.2 Literature Review 

Over the years, various studies have addressed the problem of student grouping and teacher matching using different 

approaches. Starting from earlier works, Weitz and Jelassi (1992) developed a multi-criteria decision support system 

(MCADSS) to maximize group diversity while minimizing inter-group differences. The following year, Bafail and Moreb 

(1993) developed a mathematical model for the optimal allocation of pre-engineering students to available majors at an 

engineering college. 

Mingers and O'Brien (1995) developed a heuristic algorithm to classify students into groups with similar characteristics 

using an information theory metric. Moving into the new millennium, Saber and Ghosh (2001) presented a linear program 

designed to maximize the total worth of assignments for students and academic units in the process of assigning students 

to academic majors. 

Bahurmoz (2003) implemented a multicriteria group-decision-making model based on the analytic hierarchy process, 

aimed at selecting the best candidates for overseas graduate studies at Dar Al-Hekma women's college in Jeddah, Saudi 

Arabia. The same year, Dias and Mousseau (2003) introduced IRIS, a Decision Support System (DSS) designed for sorting 

actions described by their performances on multiple criteria into ordered categories. 

Meyer (2009) introduced OptAssign, a web-based tool for assigning students to groups by collecting student data and 

forming groups based on various constraints. In the following decade, Kurilovas, Zilinskiene, and Ignatova (2011) 

proposed a comprehensive scientific model for evaluating the quality of learning scenarios, emphasizing their suitability 

for particular learner profiles. 

In recent years, several innovative methods have been proposed to enhance the matching process. Diebold and Bichler 

(2017) compared various algorithms for course allocation, focusing on metrics like Pareto efficiency, average rank, and 

popularity. Chen et al. (2016) developed a method based on fuzzy axiomatic design to match knowledge service 

demanders and suppliers, followed by Chen et al. (2019) who introduced a hesitant multi-attribute two-sided matching 

method from the perspective of prospect theory. 

He and Qian (2020) proposed an intent-based resource matching strategy for cloud environments, focusing on 

multiattribute matching between resources and tasks. Liang, He, and Xu (2020) constructed a multi-stage dynamic 

matching model for the talent-sharing market, considering attribute priorities in an incomplete preference ordinal 
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environment. 

Most recently, Tong and Zhu (2022) designed an RNN-MCDA method to support efficient and stable matching under 

uncertain preferences in large-scale sharing platforms. Ma, Luo, and Yang (2023) proposed a personas-based 

student grouping system using reinforcement learning and linear programming. Additionally, Stavrou et al. (2024) 

contributed by investigating a multi-criteria evolutionary algorithm approach for research team formation, 

considering competency and overall team skill performance. 

The review of the literature highlighted several critical gaps. Firstly, no study has yet combined the grouping of 

students with the matching of teachers, addressing the problem on both ends simultaneously. Secondly, the 

integration of Personality Traits into MCDA for matching students with teachers remains unexplored. Although 

there have been attempts to merge machine learning algorithms with mathematical programming techniques, 

these methods may become inefficient with large solution spaces. Lastly, the research has not explicitly focused on 

the size of student groups, nor has it provided solutions for teachers who prefer groups of equal or varied sizes. 

4.3 The ODLEP Methodological Framework 

To address these gaps, we propose the ODLEP methodological framework, which combines clustering algorithms 

with the TOPSIS method. This framework includes the following steps: 

Step 1: Calculate Personality Traits 

Both students and teachers answer a series of questions to calculate their Personality Traits. 

Step 2: Group Students Using K-means Clustering 

Students are grouped according to their Personality Traits scores using k-means clustering. The number of clusters 

equals the number of teachers, with options for equal or varied cluster sizes. 

Step 3: Form Teacher-Student Groups 

All possible combinations of teacher clusters and student groups are formed. 

Step 4: Apply TOPSIS Method 

The TOPSIS method evaluates each combination based on three criteria: Intra-Group Dissimilarity, Group-Teacher 

Dissimilarity, and Intra-Group Diversity. 

Step 5: Evaluate and Display Results 

The TOPSIS method evaluates each combination, displaying the optimal teacher-student group assignments1. 

The contributions of the proposed methodological framework can be summarized thusly: Incorporating Personality 

Traits into the matching process provides a novel approach that aligns with both student and teacher preferences. 

Combining k-means clustering with the TOPSIS method offers a robust solution that efficiently handles large 

solution spaces, ensuring effective matching. 

By considering group size preferences, the framework offers flexibility for teachers to have groups of equal or varied 

sizes. Emphasizing intra-group diversity promotes inclusivity and representation of different characteristics within 

student groups, fostering a richer learning environment. In summary, the ODLEP framework presents a 

comprehensive and innovative approach to matching students with teachers, enhancing educational outcomes and 

 
1 The ODLEP methodological framework is programmed in Python (www.python.org) 
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contributing significantly to the field of MCDA in education. 

 

4.4 Numerical Illustration 

The proposed framework was tested in a Higher Education Setting using 12 students and 4 teachers. The tables 

below illustrate the score for each of the students and teachers 

Table 1 Scores on the Personality attributes for the students 

Name 
Attribut

e 1 

Attribut

e 2 

Attribut

e 3 

Attribut

e 4 

Attribut

e 5 

Attribut

e 6 

Attribut

e 7 

Attribut

e 8 

Attribut

e 9 

Attribut

e 10 

G07 3 2 4 3 2 2 3 4 1 1 

лтɾ 3 3 4 1 1 1 2 3 1 1 

IDWTA 3 5 2 3 2 1 2 4 2 2 

94O 3 2 2 2 2 1 2 4 2 2 

TH7 3 4 4 3 3 4 3 4 3 4 

ɾɾ 3 3 2 3 3 2 2 4 1 4 

Nt3 3 2 2 2 2 2 2 4 3 2 

22A 4 3 2 4 3 2 2 4 2 2 

LINES 5 5 5 5 5 5 5 5 5 5 

77G 1 3 4 3 2 3 4 5 1 2 

11I 3 3 2 3 3 3 2 3 2 2 

22T 2 3 4 2 2 2 2 4 1 1 

 

Table 2 Scores for the Personality attributes of the teachers 

Name 
Attribut

e 1 

Attribut

e 2 

Attribut

e 3 

Attribut

e 4 

Attribut

e 5 

Attribut

e 6 

Attribut

e 7 

Attribut

e 8 

Attribut

e 9 

Attribut

e 10 

16R 3 2 2 2 1 1 3 3 2 1 

нрɮ 3 4 2 3 3 1 3 5 1 3 

AP1 4 1 3 1 2 3 1 1 1 3 

T0000 3 2 3 4 4 2 3 3 2 4 

 

As stated in the description of the framework, three criteria are used for the evaluation of the groups. Their weights 

are: 

1. Weight for intra-group dissimilarity:  0.34 

2. Weight for group-teacher dissimilarity:  0.33 

3. Weight for intra-group diversity:  0.33 

In addition, there is the option for clusters/students groups of equal size and not. The results for groups of equal 
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size are: 

The best three groupings are: 

Alternative 1 (TOPSIS Score: 0.8597912082695987): 

DǊƻǳǇ мΥ ώϥлтɾϥΣ ϥфпhϥΣ ϥɾɾϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ ¢лллл 

Group 2: ['LINES', '11I', 'Nt3'] with Teacher 16R 

DǊƻǳǇ оΥ ώϥнн¢ϥΣ ϥнн!ϥΣ ϥDлтϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ нрɮ 

Group 4: ['IDWTA', 'TH7', '77G'] with Teacher AP1 

 

Alternative 2 (TOPSIS Score: 0.8401360668480264): 

DǊƻǳǇ мΥ ώϥлтɾϥΣ ϥфпhϥΣ ϥɾɾϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ нрɮ 

Group 2: ['LINES', '11I', 'Nt3'] with Teacher 16R 

Group 3: ['22T', '22A', 'G07'] with Teacher T0000 

Group 4: ['IDWTA', 'TH7', '77G'] with Teacher AP1 

 

Alternative 3 (TOPSIS Score: 0.8035203900847717): 

DǊƻǳǇ мΥ ώϥɾɾϥΣ ϥDлтϥΣ ϥммLϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ мсw 

DǊƻǳǇ нΥ ώϥнн¢ϥΣ ϥфпhϥΣ ϥ¢Iтϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ нрɮ 

Group 3: ['77G', 'LINES', 'IDWTA'] with Teacher AP1 

DǊƻǳǇ пΥ ώϥнн!ϥΣ ϥлтɾϥΣ ϥbǘоϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ ¢лллл 

 

Finally, the results for groups of unequal size are: 

Alternative 1 (TOPSIS Score: 1.0): 

DǊƻǳǇ мΥ ώϥDлтϥΣ ϥттDϥΣ ϥнн¢ϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ нрɮ 

DǊƻǳǇ нΥ ώϥлтɾϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ ¢лллл 

DǊƻǳǇ оΥ ώϥL5²¢!ϥΣ ϥфпhϥΣ ϥ¢IтϥΣ ϥɾɾϥΣ ϥbǘоϥΣ ϥнн!ϥΣ ϥммLϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ !tм 

Group 4: ['LINES'] with Teacher 16R 

 

Alternative 2 (TOPSIS Score: 0.9673013162610827): 

Group 1: ['G07', '77G', '22T'] with Teacher T0000 

DǊƻǳǇ нΥ ώϥлтɾϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ нрɮ 

DǊƻǳǇ оΥ ώϥL5²¢!ϥΣ ϥфпhϥΣ ϥ¢IтϥΣ ϥɾɾϥΣ ϥbǘоϥΣ ϥнн!ϥΣ ϥммLϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ !tм 

Group 4: ['LINES'] with Teacher 16R 
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Alternative 3 (TOPSIS Score: 0.9539494968712908): 

Group 1: ['G07', '77G', '22T'] with Teacher AP1 

DǊƻǳǇ нΥ ώϥлтɾϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ ¢лллл 

DǊƻǳǇ оΥ ώϥL5²¢!ϥΣ ϥфпhϥΣ ϥ¢IтϥΣ ϥɾɾϥΣ ϥbǘоϥΣ ϥнн!ϥΣ ϥммLϥϐ ǿƛǘƘ ¢ŜŀŎƘŜǊ нрɮ 

Group 4: ['LINES'] with Teacher 16R 

 

The results of the ODLEP methodological framework illustrate the impact of constraints on the efficiency of student-

teacher matching. For groups of equal size, the highest TOPSIS score achieved is 0.8598, with the grouping configuration 

ƻŦ ϥлтɾϥΣ ϥфпhϥΣ ŀƴŘ ϥɾɾϥ ǿƛǘƘ ¢ŜŀŎƘŜǊ ¢ллллΣ ŀƳƻƴƎ ƻǘƘŜǊǎΦ ²ƘƛƭŜ ǘƘƛǎ ǎŎƻǊŜ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ƘƛƎƘΣ ƛǘ ǊŜŦƭŜŎǘǎ ǘƘŜ ƛƴƘŜǊŜƴǘ 

limitations imposed by the requirement for equal-sized groups. These constraints limit the flexibility of the matching 

process, as evidenced by the slightly lower scores of the second and third best alternatives, which achieved 0.8401 and 

0.8035, respectively. These variations demonstrate the framework's capacity to adapt to different configurations while 

maintaining a reasonable level of optimality, albeit within the confines of equal sizing. 

Conversely, when the restriction of equal sizing is removed, the TOPSIS scores markedly improve, with the highest score 

ǊŜŀŎƘƛƴƎ ŀ ǇŜǊŦŜŎǘ мΦлΦ Lƴ ǘƘƛǎ ƻǇǘƛƳŀƭ ƎǊƻǳǇƛƴƎΣ ϥDлтϥΣ ϥттDϥΣ ŀƴŘ ϥнн¢ϥ ŀǊŜ ƳŀǘŎƘŜŘ ǿƛǘƘ ¢ŜŀŎƘŜǊ нрɮΣ ϥлтɾϥ ǿƛǘƘ ¢ŜŀŎƘŜǊ 

T0000, and a larger, more diverse group is formed with Teacher AP1. This outcome underscores the benefits of flexibility 

in group sizes, allowing the matching algorithm to more effectively align student and teacher preferences. The 

subsequent best alternatives, with scores of 0.9673 and 0.9539, also demonstrate higher overall efficiency compared to 

the equal size groupings. This significant improvement suggests that allowing variable group sizes can better 

accommodate the diverse characteristics and preferences of both students and teachers, leading to more satisfactory 

educational outcomes. 

Another noteworthy observation from the results is the diversity in student-teacher matching across different 

ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŎŜǊǘŀƛƴ ǎǘǳŘŜƴǘǎ ƭƛƪŜ ϥлтɾϥ ŀǇǇŜŀǊ ŎƻƴǎƛǎǘŜƴǘƭȅ ŀŎǊƻǎǎ ǘƻǇ ŀƭǘŜǊƴŀǘƛǾŜǎΣ ōǳǘ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 

teachers, indicating their versatile compatibility across various group settings. This versatility is crucial in real-world 

educational environments where student dynamics and teacher compatibility play pivotal roles in educational success. 

In summary, while equal-sized groupings ensure uniformity and may simplify logistical aspects, they often come at the 

cost of reduced matching optimality. Allowing for unequal group sizes provides greater flexibility, resulting in significantly 

higher TOPSIS scores and more effective matches. This flexibility enables the creation of more cohesive and compatible 

groups, addressing both educational needs and logistical constraints. The ODLEP framework, through its innovative 

approach, provides valuable insights and practical solutions for optimizing student-teacher assignments in educational 

settings, demonstrating the importance of balancing structure with flexibility to achieve optimal educational outcomes. 
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5. User Guide 

How to Use the Code 

This section provides a step-by-step guide on how to use the provided Python code for matching students with 

teachers using K-Means clustering and the TOPSIS method. The code is hosted on Google Colab to ensure ease of 

use without requiring any local setup. 

 

Step 1: Access the Notebook 

 

To access the notebook, click on the following link: Open Notebook in Google Colab. This link will open the notebook 

directly in the Google Colab environment. 

 

Step 2: Prepare Your Data 

 

Ensure you have two Excel files prepared: 

 

1. Student Attributes File: 

   - The first column should contain student IDs. 

   - The subsequent columns should contain various attributes of the students (e.g., scores, personality traits). 

 

 

 

 

https://colab.research.google.com/drive/1CyyxHTuG6M7ZdC7X41ICPshmw7z3NXpB
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2. Teacher Attributes File: 

   - The first column should contain teacher IDs. 

   - The subsequent columns should contain various attributes of the teachers (e.g., preferences, teaching styles). 

 

Both files should be in Excel format (.xlsx). 

 

Step 3: Make a Copy of the Notebook 

 

Before running any code, please make a copy of the notebook to your own Google Drive to ensure you do not 

modify the original version. 

 

1. Open the Notebook in Google Colab: 

   - Click on the provided link. 

 

 

 

2. Save a Copy to Your Drive: 

   - Once the notebook is opened in Google Colab, go to the menu bar and click on `File`. 

   - Select `Save a copy in Drive`. 
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4. Upload excel files 

Please upload the two excel files in the same folder as the file containing your code 

5. Instructions for running the file properly 

If you have never used Google Colab or python in your laptop, please press Play on the next cell 

 

 

6. Run the Copied Notebook: 

   - The copied notebook will open in a new tab. You can now run the code cells in this copy without affecting the 

original notebook. 

 

 

 

 Step 7: Upload Your Data 
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1. Open the copied notebook in Google Colab. 

2. Follow the prompts in the notebook to upload your Excel files. There will be sections where you need to upload 

the student and teacher attribute files. 

 

 

 

Step 8: Choose Clustering Option 

 

The notebook provides two clustering options: unequal size clusters and equal size clusters. Follow the instructions 

in the notebook to choose your desired option. 

 

1. For Unequal Size Clusters: 

   - Press the "Run" button on the cell labeled for unequal size clusters. 

   - Follow any additional prompts to input data or weights. 

 

 

2. For Equal Size Clusters: 

   - Skip the cell for unequal size clusters. 



 

 

169 
ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute 

an endorsement of the contents which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible 

for any use which may be made of the information contained therein. 

   - Press the "Run" button on the cell labeled for equal size clusters. 

   - Follow any additional prompts to input data or weights. 

 

 

Step 6: Put weights for the three criteria 

The weights should equal 1. The input should be in the form: 0.34 

 

 

Step 9: Run the Analysis 

 

After uploading your data and selecting the clustering option, run the remaining cells in the notebook sequentially. 

This will execute the K-Means clustering and TOPSIS analysis to generate the optimal student-teacher groupings. 

 

Step 10: View the Results 

 

The results of the analysis, including the best three groupings for the selected clustering option, will be displayed 

at the end of the notebook. The TOPSIS scores for each grouping will help you identify the most effective student-

teacher matches. 
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Additional Information 

 

- The methodology used in this analysis combines K-Means clustering to group students based on their attributes 

and the TOPSIS method to rank the groupings based on criteria such as intra-group dissimilarity, group-teacher 

dissimilarity, and intra-group diversity. 

- Detailed explanations of the criteria and the methods are provided within the notebook to ensure a clear 

understanding of the process. 

 

By following these steps, you can effectively use the provided code to match students with teachers, optimizing 

educational outcomes based on the specified criteria. 
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ANNEXES: Focused Statistical Analyses and Pilot Implementation for Platform 

Planning and Design Facilitation 

 

Annex 1: Introduction and Platform Conceptual Design 

1. Introduction 

1.1. ODLEP Platform Conceptual Design 

 

The following Figure 1.1.1 graphically depicts the concept behind the platform design and operation. The main concept is to 

match students and instructors together, in order to enhance the educational experience and optimize performance. The 

platform will assign the appropriate educator to each student, based on a customized approach that considers the specific 

needs and preferences of the student. The matching among students and instructors  will be based on learning and teaching 

preferences and also on the big five personality traits and facets. 

 

 
 

Figure 1.1.1 Platform Conceptual Design 
 
 
More specifically, the purpose of the current document is to identify critical parameters in order to make the design and 

implementation of the platform as efficient as possible. A number of statistical analyses have taken place. The initial analysis 
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is the ŘŜǎŎǊƛǇǘƛǾŜ ŀƴŀƭȅǎƛǎ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎΦ ¢ƘŜƴ Ŧƻƭƭƻǿǎ ǘƘŜ independent sample t ς test analysis.  

 

Annex 2: Descriptive Statistics 

 

2. Descriptive Statistics Regarding Personality Traits 

2.1. !ƭƭ ƛƴǎǘǊǳŎǘƻǊǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ ŀƴŘ ŦŀŎŜǘǎ 

 

Six institutions across four countries have been actively participating. The questionnaire survey collected 275 responses from 

faculty members of several universities in the participating countries. The results focus on the personality traits of the 

participating instructors. Self-reported personality traits of instructors were measured on a scale assessing the Five Personality 

Factors of the Big Five Model and more specifically extraversion, conscientiousness, agreeableness, neuroticism and openness 

to experience. The Big Five Factor model is to date the most influential and well-studied model of the personality. Extraversion 

describes dimensions such as Warmth/Heartedness, Sociability and Assertiveness, Activity, Thrill-Seeking and Positive 

Emotions. Neuroticism summarizes characteristics such as anxiety, hostility, depression, self-consciousness, impulsivity and 

vulnerability. Openness to Experience includes characteristics such as Imagination, Aesthetics, Actions, Ideas and Values. 

Agreeableness refers to Trust, Directness/Sensitivity, Altruism, Conformity, Modesty and Sensitivity. Finally, Conscientiousness 

describes Competence, Orderliness, Conscientiousness, Ambition, Self-Discipline and Thoughtfulness. Table 2.1.1 below 

summarizes the characteristics of the participants. Values range from 0-5, and higher values indicate the higher presence of 

the specific characteristic. 

 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS 

TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,5473 3,5707 2,4039 3,8279 3,9874 

Minimum 2,08 1,00 1,13 2,20 2,40 

Maximum 4,83 5,00 4,13 4,90 5,00 

 

Table 2.1.1. LƴǎǘǊǳŎǘƻǊǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

The descriptive statistics highlight the personality traits, which characterize and describe the instructors, from the most 

representative trait to the least: Conscientiousness, Openness to Experience, Extraversion, Agreeableness and finally 

Neuroticism. It is interesting to note that considering the maximum values, several instructors had perfect scores in 

extraversion and conscientiousness. 
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2.2. All ǎǘǳŘŜƴǘǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ 

 

The questionnaire survey collected 646 responses from University Students of  six institutions and the results focus on the 

personality traits of the participating students. Table 2.2.1 below summarizes the characteristics of the participants. Values 

range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS 

TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,3968 3,2807 2,5878 3,6833 3,7946 

Minimum 2,00 1,67 1,00 1,95 1,80 

Maximum 4,83 4,67 4,88 4,95 5,00 

 

Table 2.2.1. {ǘǳŘŜƴǘǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

The statistics highlight the personality traits, which describe the students, from the most representative trait to the least: 

Conscientiousness, Openness to Experience, Agreeableness, Extraversion and finally Neuroticism. It is interesting to note that 

considering the maximum values, several students had perfect scores in ʁpenness to Experience and Conscientiousness. 

Conscientiousness and Openness to Experience are the top two traits in both Instructors and Students. The only difference is 

that in the case of Students, Extraversion and Agreeableness have mutually changed places in comparison to Instructors traits. 

Frequencies of the most dominant Conscientiousness trait are presented in the Figure 2.2.1 below: 

 

 

 

 

 

 

 

 

Figure 2.2.1. Frequencies of Conscientiousness Trait Scores 

 

 

Figure 2.2.1 Frequencies of the most dominant Conscientiousness trait 
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2.3. DǊŜŜƪ ǎǘǳŘŜƴǘǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ 

 

The questionnaire survey collected 303 responses from University Students of Greek institutions and the results focus on the 

personality traits of the participating students. Table 2.3.1 below summarizes the characteristics of the Greek participating 

students. Values range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS 

TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,3487 3,2189 2,5483 3,5576 3,6964 

Minimum 2,08 1,83 1,13 1,95 2,30 

Maximum 4,50 4,17 4,50 4,70 5,00 

 

Table 2.3.1. DǊŜŜƪ {ǘǳŘŜƴǘǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 
Descriptive statistics identify the personality traits, which describe the Greek students, from the most representative trait to 

the least: Conscientiousness, Openness to Experience, Agreeableness, Extraversion and finally Neuroticism. It is interesting to 

note that considering the maximum values, several students had perfect scores in conscientiousness. The trait with the least 

scores is Neuroticism. Frequencies of all traits are presented in the Figures 2.3.2 to 2.3.6 below: 

 
Figure 2.3.2. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.3.3. Frequencies Regarding Openness to Experience Trait Scores 

 

 
Figure 2.3.4. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.3.5. Frequencies Regarding Extraversion Trait Scores 

 
 

Figure 2.3.6. Frequencies Regarding Neuroticism Trait Scores 
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2.4. h5[9t {¦w±9¸ ILDI[LDI¢LbD Dw99Y Lb{¢w¦/¢hw{Ω t9w{hb![L¢¸ 

TRAITS 

 

A questionnaire survey collected 136 responses from University Instructors ς Faculty Members  of Greek Universities and the 

results focus on the personality traits of the participating Instructors. Table 2.4.1 below summarizes the characteristics of the 

Greek participating Faculty Members. Values range from 0-5, and higher values indicate the higher presence of the specific 

characteristic. 

 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,5113 3,6059 2,4682 3,7038 3,9703 

Minimum 2,08 2,00 1,25 2,75 2,60 

Maximum 4,50 4,67 4,13 4,80 4,90 

 

Table 2.4.1. Greek Faculty Members Personality Traits 

 

Descriptive statistics identified the personality traits, which describe the Greek Faculty Members participating in the ODLEP 

research survey, from the most representative trait to the least: Conscientiousness, Openness to Experience, Extraversion, 

Agreeableness, and finally Neuroticism. It is interesting to note that considering the maximum values, several faculty members 

had almost perfect scores in conscientiousness. The trait with the least scores is Neuroticism. Frequencies of all traits are 

presented in the Figures 2.4.2 to 2.4.6 below: 

 

 
 

Figure 2.4.2. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.4.3. Frequencies Regarding Openness to Experience Trait Scores 

 
Figure 2.4.4. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.4.5 Frequencies Regarding Extraversion Trait Scores 

 
Figure 2.4.6. Frequencies Regarding Neuroticism Trait Scores 
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2.5. h5[9t {¦w±9¸Υ ILDI[LDI¢LbD L¢![L!b {¢¦59b¢{Ω t9w{hb![L¢¸ 

TRAITS 

 

The questionnaire survey collected 222 responses from Italian University Students and the results focus on the personality 

traits of the  participating Students. Table 2.5.1 below summarizes the characteristics of the Italian University Students who 

participated in the survey. Values range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 

 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,4692 3,3979 2,7387 3,8718 3,9234 

Minimum 2,25 1,67 1,13 2,15 1,80 

Maximum 4,67 4,67 4,88 4,95 5,00 

 

 

Table 2.5.1. Italian University Students Personality Traits 

 
Figure 2.5.1. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.5.2. Frequencies Regarding Openness to Experience Trait Scores 

 

 
Figure 2.5.3. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.5.4. Frequencies Regarding Extraversion Trait Scores 

 

 
Figure 2.5.5. Frequencies Regarding Neuroticism Trait Scores 
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2.6. ODLEP SǳǊǾŜȅΥ ǇǊƻŦƛƭƛƴƎ Lǘŀƭƛŀƴ ŦŀŎǳƭǘȅ ƳŜƳōŜǊǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ 

 

The questionnaire survey collected 63 responses from Italian Faculty Members and the results focus on the personality traits 

of the  participating Instructors. Table 1 below summarizes the characteristics of the Italian Faculty Members who participated 

in the survey. Values range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,6534 3,6508 2,3909 4,0762 3,9778 

Minimum 2,83 2,33 1,25 2,95 2,40 

Maximum 4,83 4,50 3,88 4,80 5,00 

 

 

Table 2.6.1Φ Lǘŀƭƛŀƴ CŀŎǳƭǘȅ aŜƳōŜǊǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

Descriptive statistics identified the personality traits, which describe the Italian Instructors participating in the ODLEP research 

survey, from the most representative trait to the least: Openness to Experience, Conscientiousness, Agreeableness, 

Extraversion, and finally Neuroticism. It is interesting to note that considering the maximum values, several Instructors had 

ǇŜǊŦŜŎǘ ƻǊ ŀƭƳƻǎǘ ǇŜǊŦŜŎǘ ǎŎƻǊŜǎ ƛƴ ά/ƻƴǎŎƛŜƴǘƛƻǳǎƴŜǎǎέ ŀƴŘ άhǇŜƴƴŜǎǎ ǘƻ 9ȄǇŜǊƛŜƴŎŜέΦ ¢ƘŜ ǘǊŀƛǘ ǿƛǘƘ ǘƘŜ ƭŜŀǎǘ ǎŎƻǊŜǎ ƛǎ 

Neuroticism. Frequencies of all traits are presented in the Figures 2.6.1 to 2.6.5 below: 

 

 

 

Figure 2.6.1. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.6.2. Frequencies Regarding Openness to Experience Trait Scores 

 

 

 

 

Figure 2.6.3. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.6.4. Frequencies Regarding Extraversion Trait Scores 

 

 

 

Figure 2.6.5. Frequencies Regarding Neuroticism Trait Scores 
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2.7. ODLEP SǳǊǾŜȅΥ ƛŘŜƴǘƛŦȅƛƴƎ {ŜǊōƛŀƴ ŦŀŎǳƭǘȅ ƳŜƳōŜǊǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ 

 

A questionnaire survey collected 29 responses from Serbian Faculty Members and the results focus on the personality traits of 

the  participating Instructors. Table 2.7.1 below summarizes the characteristics of the Serbian Faculty Members who 

participated in the survey. Values range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,4569 3,2816 2,0905 3,7603 4,1138 

Minimum 2,17 1,00 1,13 2,20 2,60 

Maximum 4,75 4,83 3,25 4,90 4,90 

 

 

Table 2.7.1Φ {ŜǊōƛŀƴ CŀŎǳƭǘȅ aŜƳōŜǊǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

Descriptive statistics identified the personality traits, which describe the Serbian Instructors participating in the ODLEP research 

survey, from the most representative trait to the least: Conscientiousness, Openness to Experience, Agreeableness, 

Extraversion, and finally Neuroticism. It is interesting to note that considering the maximum values, a number of Instructors 

ƘŀŘ ŀƭƳƻǎǘ ǇŜǊŦŜŎǘ ǎŎƻǊŜǎ ƛƴ ά/ƻƴǎŎƛŜƴǘƛƻǳǎƴŜǎǎέ ŀƴŘ άhǇŜƴƴŜǎǎ ǘƻ 9ȄǇŜǊƛŜƴŎŜέΦ ¢ƘŜ ǘǊŀƛǘ ǿƛǘƘ ǘƘŜ ƭŜŀǎǘ ǎŎƻǊŜǎ ƛǎ bŜǳǊƻǘƛŎƛǎƳ. 

Frequencies of all traits are presented in the Figures 2.7.1 to 2.7.5 below: 

 

 
 

Figure 2.7.1. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.7.2. Frequencies Regarding Openness to Experience Trait Scores 

 

 
 

Figure 2.7.3. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.7.4. Frequencies Regarding Extraversion Trait Scores 

 

 
 

Figure 2.7.5. Frequencies Regarding Neuroticism Trait Scores 
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2.8. ODLEP Survey: highlighting SŜǊōƛŀƴ ǎǘǳŘŜƴǘǎΩ ǇŜǊǎƻƴŀƭƛǘȅ traits 

 

A questionnaire survey collected 51 responses from Serbian University Students and the results focus on the personality traits 

of the  participating Students. Table 1 below summarizes the characteristics of the Serbian University Students who participated 

in the survey. Values range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,3725 3,2582 2,2083 3,7176 3,9471 

Minimum 2,00 2,17 1,00 2,80 2,60 

Maximum 4,83 4,50 3,38 4,65 4,90 

 

 

Table 2.8.1. Serbian University Students Personality Traits 

 

Descriptive statistics identified the personality traits, which describe the Serbian University Students participating in the ODLEP 

research survey, from the most representative trait to the least: Conscientiousness, Openness to Experience, Agreeableness, 

Extraversion, and finally Neuroticism. It is interesting to note that considering the maximum values, several Students had 

ŀƭƳƻǎǘ ǇŜǊŦŜŎǘ ǎŎƻǊŜǎ ƛƴ ά/ƻƴǎŎƛŜƴǘƛƻǳǎƴŜǎǎέΦ ¢ƘŜ ǘǊŀƛǘ ǿƛǘƘ ǘƘŜ ƭŜŀǎǘ ǎŎƻǊŜǎ ƛǎ bŜǳǊƻǘƛŎƛǎƳΦ CǊŜǉǳŜƴŎƛŜǎ ƻŦ ŀƭƭ ǘǊŀƛǘǎ ŀǊŜ 

presented in the Figures 2.8.1 to 2.8.5 below: 

 

 
 

Figure 2.8.1. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.8.2. Frequencies Regarding Openness to Experience Trait Scores 

 

 
 

Figure 2.8.3. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.8.4. Frequencies Regarding Extraversion Trait Scores 

 

 

 
 

Figure 2.8.5. Frequencies Regarding Neuroticism Trait Scores 
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2.9. ODLEP Survey: identifying RƻƳŀƴƛŀƴ ŦŀŎǳƭǘȅ ƳŜƳōŜǊǎΩ ǇŜǊǎƻƴŀƭƛǘȅ 

traits 

 

A questionnaire survey collected 25 responses from Romanian Faculty Members and the results focus on the personality traits 

of the  participating Instructors. Table 1 below summarizes the characteristics of the Romanian Faculty Members who 

participated in the survey. Values range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,5733 3,5133 2,4650 3,8000 3,9080 

Minimum 2,67 2,50 1,38 3,00 3,00 

Maximum 4,42 5,00 3,25 4,40 4,80 

 

 

Table 2.9.1Φ wƻƳŀƴƛŀƴ CŀŎǳƭǘȅ aŜƳōŜǊǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

Descriptive statistics identified the personality traits, which describe the Romanian Instructors participating in the ODLEP 

research survey, from the most representative trait to the least: Conscientiousness, Openness to Experience, Agreeableness, 

Extraversion, and finally Neuroticism. The trait with the least scores is Neuroticism. Frequencies of all traits are presented in 

the Figures 2.9.1 to 2.9.5 below: 

 

 

 

Figure 2.9.1. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.9.2. Frequencies Regarding Openness to Experience Trait Scores 

 

 

 

Figure 2.9.3. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.9.4. Frequencies Regarding Extraversion Trait Scores 

 

 

 

Figure 2.9.5. Frequencies Regarding Neuroticism Trait Scores 

 



 

 

207 
ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication does not constitute 

an endorsement of the contents which reflects the views only of the authors, and the Commission or the Hellenic National Agency cannot be held responsible 

for any use which may be made of the information contained therein. 

2.10. ODLEP Survey: highlighting RƻƳŀƴƛŀƴ ǎǘǳŘŜƴǘǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ 

 

A questionnaire survey collected 59 responses from Romanian University Students and the results focus on the personality 

traits of the  participating Students. Table 1 below summarizes the characteristics of the Romanian University Students who 

participated in the survey. Values range from 0-5, and higher values indicate the higher presence of the specific characteristic. 

 AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

Mean 3,4692 3,3979 2,7387 3,8718 3,9234 

Minimum 2,25 1,67 1,13 2,15 1,80 

Maximum 4,67 4,67 4,88 4,95 5,00 

 

 

Table 2.10.1. Romanian University Students Personality Traits 

 

Descriptive statistics identified the personality traits, which describe the Romanian University Students participating in the 

ODLEP research survey, from the most representative trait to the least: Conscientiousness, Openness to Experience, 

Agreeableness, Extraversion, and finally Neuroticism. It is interesting to note that considering the maximum values, several 

{ǘǳŘŜƴǘǎ ƘŀŘ ǇŜǊŦŜŎǘ ƻǊ ŀƭƳƻǎǘ ǇŜǊŦŜŎǘ ǎŎƻǊŜǎ ƛƴ ά/ƻƴǎŎƛŜƴǘƛƻǳǎƴŜǎǎέ ŀƴŘ άhǇŜƴƴŜǎǎ ǘƻ 9ȄǇŜǊƛŜƴŎŜέΦ ¢ƘŜ ǘǊŀƛǘ ǿƛǘƘ ǘƘŜ ƭŜŀǎǘ 

scores is Neuroticism. Frequencies of all traits are presented in the Figures 2.10.1 to 2.10.5. below: 

 

 

 

Figure 2.10.1. Frequencies Regarding Conscientiousness Trait Scores 
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Figure 2.10.2. Frequencies Regarding Openness to Experience Trait Scores 

 

 

 

Figure 2.10.3. Frequencies Regarding Agreeableness Trait Scores 
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Figure 2.10.4. Frequencies Regarding Extraversion Trait Scores 

 

 

Figure 2.10.5. Frequencies Regarding Neuroticism Trait Scores 
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2.11. Summary Findings regarding Personality Traits 

 

The following Table 2.11.1 summarizes the findings of the current study. It is obvious from the table below that the ranking of 

the considered personality traits is the following: 

Á Conscientiousness 

Á Openness to Experience 

Á Agreeableness 

Á Extraversion 

Á Neuroticism 

 

PERSONALITY TRAITS / 
RANKING 

AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS 

TO 
EXPERIENCE 

CONSCIENTIOUSNESS 

ALL INSTRUCTORS 4 3 5 2 1 

ALL STUDENTS 3 4 5 2 1 

GREEK STUDENTS 3 4 5 2 1 

GREEK INSTRUCTORS 4 3 5 2 1 

ITALIAN STUDENTS 3 4 5 2 1 

ITALIAN INSTRUCTORS 3 4 5 1 2 

SERBIAN INSTRUCTORS 3 4 5 2 1 

SERBIAN STUDENTS 3 4 5 2 1 

ROMANIAN 
INSTRUCTORS 

3 4 5 2 1 

ROMANIAN STUDENTS 3 4 5 2 1 

 

Table 2.11.1. University Participants Personality Traits Ranking 
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Annex 3: Independent Sample T ς test Analysis 

 

3. Independent Sample T-test Analysis 

 

3.1. Introduction 

 

The analysis considered the gender and the personality and furthermore the teaching and learning preferences. An 

independent-samples t-ǘŜǎǘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ǘƻ ŎƻƳǇŀǊŜ ǇŜǊǎƻƴŀƭƛǘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ǎŎƻǊŜǎ ŦƻǊ ǎǘǳŘŜƴǘǎ ŀǎǎƛƎƴŜŘ ōȅ ŦŜƳŀƭŜ ŀƴŘ 

male survey-participants. The results are presented in detail in the following section. Firstly, mean and standard deviation 

ŀƳƻƴƎ ƳŀƭŜ ŀƴŘ ŦŜƳŀƭŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǇŜǊ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘ ŀǘǘǊƛōǳǘŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘΦ ¢ƘŜƴ ŦƻƭƭƻǿǎΣ Řŀǘŀ ǊŜƭŜǾŀƴǘ ǘƻΥ άtŜǊǎƻƴŀƭƛty 

¢ǊŀƛǘǎέΣ άǘ ǾŀƭǳŜέΣ ά5ŜƎǊŜŜǎ ƻŦ CǊŜŜŘƻƳέΣ ŀƴŘ ǘƘŜ ǾŀƭǳŜ ƻŦ άǇέ όн-ǘŀƛƭŜŘ ǎƛƎƴƛŦƛŎŀƴŎŜύΦ [ŜǾŜƴŜΩǎ ǘŜǎǘ ŦƻǊ Ŝǉǳŀƭƛǘȅ ƻŦ ǾŀǊƛŀƴŎŜǎ Ƙŀǎ 

taken place, in order to choose the appropriate data to interpet, based on the validity of the assumption of equal variances. 

The data reveals that there was a statistically significant difference in the scores among male and female students. There 

existed personality traits where the independent sample t-test did not identify statistically significant differences. It is very 

interesting to mention that female students scored higher to all considered attributes. The steps for the methodological 

analysis included the following: wŜ ǎŜƭŜŎǘ ά!ƴŀƭȅȊŜέ ŀƴŘ ǘƘŜƴ /ƻƳǇŀǊŜ aŜŀƴǎҔ LƴŘŜǇŜƴŘŜƴǘ {ŀƳǇƭŜ ¢-test. The analysis 

focused on gender. 

 

3.2. StudentsΩ Gender ς Personality Traits 

 

Initially the analysis focused on the gender. Furthermore, the analysis tried to identify if statistically significant differences exist 

among male and female participants regarding the importance of the personality traits. The results are presented in the 

following Table 3.2.1: 
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Independent Samples Test 

  

Levene's Test for 
Equality of Variances t-test for Equality of Means 

F Sig. t df 

Significance 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval of 
the Difference 

One-Sided 
p 

Two-Sided 
p Lower Upper 

AGREEABLENESS Equal variances 
assumed 

6,813 0,009 3,405 642 0,000 0,001 0,13149 0,03861 0,05566 0,20732 

Equal variances 
not assumed 

    3,393 621,697 0,000 0,001 0,13149 0,03876 0,05538 0,20760 

EXTRAVERSION Equal variances 
assumed 

3,506 0,062 1,417 642 0,078 0,157 0,05682 0,04008 -0,02189 0,13553 

Equal variances 
not assumed 

    1,411 612,957 0,079 0,159 0,05682 0,04028 -0,02228 0,13592 

NEUROTICISM Equal variances 
assumed 

0,121 0,728 6,453 642 0,000 0,000 0,33419 0,05179 0,23250 0,43588 

Equal variances 
not assumed 

    6,448 637,179 0,000 0,000 0,33419 0,05183 0,23242 0,43596 

OPENNESS TO EXPERIENCE Equal variances 
assumed 

0,410 0,522 6,989 642 0,000 0,000 0,27412 0,03922 0,19710 0,35113 

Equal variances 
not assumed 

    6,982 636,275 0,000 0,000 0,27412 0,03926 0,19702 0,35121 

CONSCIENTIOUSNESS Equal variances 
assumed 

0,393 0,531 1,752 642 0,040 0,080 0,08790 0,05016 -0,01060 0,18639 

Equal variances 
not assumed 

    1,753 640,359 0,040 0,080 0,08790 0,05014 -0,01056 0,18636 

 

Table 3.2.1.  Independent Samples Test for Personality Traits 
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In the ǿƘƻƭŜ ǎǘǳŘŜƴǘǎΩ ƎǊƻǳǇ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ ŦƻŎǳǎ ƻƴ !greeableness, 

Neuroticism and Openness to Experience. According to the following Table 3.2.2 female students score 

higher in all personality traits. 

 

Group Statistics 

Gender  N Mean 
Std. 

Deviation 
Std. Error 

Mean 

AGREEABLENESS 
FEMALE 312 3,4661 0,51901 0,02938 

MALE 332 3,3346 0,46053 0,02527 

EXTRAVERSION 
FEMALE 312 3,3098 0,54797 0,03102 

MALE 332 3,2530 0,46809 0,02569 

NEUROTICISM 
FEMALE 312 2,7600 0,66511 0,03765 

MALE 332 2,4258 0,64883 0,03561 

OPENNESS TO 
EXPERIENCE 

FEMALE 312 3,8253 0,50574 0,02863 

MALE 332 3,5512 0,48948 0,02686 

CONSCIENTIOUSNESS 
FEMALE 312 3,8391 0,63231 0,03580 

MALE 332 3,7512 0,63970 0,03511 

 

Table 3.2.2. Male and Female Average Scores on Personality Traits 

 

 

3.3. LƴǎǘǊǳŎǘƻǊǎΩ DŜƴŘŜǊ ς Personality Traits 

 

In the case of all participating instructors the following tables present the results of the respective 

analysis: 
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Table 3.2.1.  Independent Samples Test for Instructors and Personality Traits 

Independent Samples Test 

  

Levene's Test for 
Equality of 
Variances t-test for Equality of Means 

F Sig. t df 

Significance 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval 
of the Difference 

One-Sided 
p 

Two-
Sided p Lower Upper 

AGREEABLENESS Equal variances assumed 0,022 0,883 1,539 233 0,063 0,125 0,09641 0,06264 -0,02700 0,21982 

Equal variances not assumed     1,541 218,673 0,062 0,125 0,09641 0,06254 -0,02686 0,21967 

EXTRAVERSION Equal variances assumed 1,574 0,211 1,031 233 0,152 0,303 0,08419 0,08163 -0,07664 0,24503 

Equal variances not assumed     1,037 221,350 0,151 0,301 0,08419 0,08122 -0,07588 0,24426 

NEUROTICISM Equal variances assumed 1,309 0,254 -0,429 233 0,334 0,668 -0,03690 0,08594 -0,20622 0,13241 

Equal variances not assumed     -0,434 224,910 0,332 0,665 -0,03690 0,08506 -0,20452 0,13071 

OPENNESS to 
EXPERIENCE 

Equal variances assumed 0,023 0,880 2,031 233 0,022 0,043 0,13369 0,06581 0,00402 0,26335 

Equal variances not assumed     2,020 212,592 0,022 0,045 0,13369 0,06619 0,00321 0,26416 

CONSCIENTIOUSNESS Equal variances assumed 1,434 0,232 2,550 233 0,006 0,011 0,17823 0,06990 0,04051 0,31595 

Equal variances not assumed     2,576 224,799 0,005 0,011 0,17823 0,06920 0,04187 0,31459 
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Group Statistics 

Gender   N Mean 
Std. 

Deviation 
Std. Error 

Mean 

AGREEABLENESS 
FEMALE 102 3,5964 0,47282 0,04682 

MALE 133 3,5000 0,47827 0,04147 

EXTRAVERSION 
FEMALE 102 3,6193 0,60679 0,06008 

MALE 133 3,5351 0,63034 0,05466 

NEUROTICISM 
FEMALE 102 2,3860 0,62391 0,06178 

MALE 133 2,4229 0,67433 0,05847 

OPENNESS to 
EXPERIENCE 

FEMALE 102 3,9010 0,51218 0,05071 

MALE 133 3,7673 0,49056 0,04254 

CONSCIENTIOUSNESS 
FEMALE 102 4,0873 0,50789 0,05029 

MALE 133 3,9090 0,54820 0,04754 

 

Table 3.3.2. Male and Female Average Scores on Personality Traits According to Instructors 

 

An independent-samples t-ǘŜǎǘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ǘƻ ŎƻƳǇŀǊŜ ǇŜǊǎƻƴŀƭƛǘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ǎŎƻǊŜǎ ŦƻǊ LƴǎǘǊǳŎǘƻǊǎ 

assigned by female and male survey-participants. The results are presented in detail in the following Table 2. 

Firstly, mean and standard deviation among male and female educators per personality trait attributes are 

ǇǊŜǎŜƴǘŜŘΦ ¢ƘŜƴ ŦƻƭƭƻǿǎΣ Řŀǘŀ ǊŜƭŜǾŀƴǘ ǘƻΥ άtŜǊǎƻƴŀƭƛǘȅ ¢ǊŀƛǘǎέΣ άǘ ǾŀƭǳŜέΣ ά5ŜƎǊŜŜǎ ƻŦ CǊŜŜŘƻƳέΣ ŀƴŘ ǘƘŜ ǾŀƭǳŜ 

ƻŦ άǇέ όн-tailed siƎƴƛŦƛŎŀƴŎŜύΦ [ŜǾŜƴŜΩǎ ǘŜǎǘ ŦƻǊ Ŝǉǳŀƭƛǘȅ ƻŦ ǾŀǊƛŀƴŎŜǎ Ƙŀǎ ǘŀƪŜƴ ǇƭŀŎŜΣ ƛƴ ƻǊŘŜǊ ǘƻ ŎƘƻƻǎŜ ǘƘŜ 

appropriate data to interpret, based on the validity of the assumption of equal variances. The data reveals that 

there was a statistically significant difference in the scores among male and female Instructors. There existed 

personality traits where the independent sample t-test did not identify statistically significant differences. It is 

very interesting to mention that female Instructors scored higher to all considered attributes except 

Neuroticism. Lƴ ǘƘŜ ǿƘƻƭŜ LƴǎǘǊǳŎǘƻǊǎΩ ƎǊƻǳǇ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ ŦƻŎǳǎ ƻƴΥ /ƻƴǎŎƛŜƴǘƛƻǳǎƴŜǎǎ 

and Openness to Experience. According to the tables female educators score higher in all personality traits 

except Neuroticism. 
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3.4. StudentǎΩ DŜƴŘŜǊ and Learning Preferences 

 

In the current analysis, it is intended to identify statistically significant differences among Female and Male 

Students regarding the learning preferences.  

Group Statistics 

 Gender Mean 

I can better discern the material through watching a demonstrative presentation of the 
information. 

FEMALE 3,67 

MALE 3,96 

I can understand the material better through listening and oral teaching methods. 
FEMALE 3,46 

MALE 3,63 

I can better learn the teaching materials through taking notes and reading the written contexts and 
texts. 

FEMALE 3,83 

MALE 3,62 

I can better conceive the instructional material through performing the practical, experimental and 
object manipulation via something more of a physical process (simulated or real). 

FEMALE 3,92 

MALE 4,14 

I have preference for tasks, projects, and situations that require creation, formulation, planning of 
ideas, strategies. I like to decide what to do and how to do it, rather than to be told. 

FEMALE 3,44 

MALE 3,73 

I have preference for tasks, projects, and situations that provide structure, procedures, or rules to 
work with, and can serve as guidelines to measure progress. I often prefer to be told what to do, 

and I will then give it my best shot at doing it well. 

FEMALE 3,45 

MALE 3,52 

I have preference for tasks, projects, and situations that require evaluation, analysis, comparisonς
contrast, and judgment of existing ideas, strategies and projects. I tend to like evaluative essays, 

ŎƻƳƳŜƴǘƛƴƎ ƻƴ ƻǘƘŜǊ ǇŜƻǇƭŜΩǎ ƛŘŜŀǎΣ ŀƴŘ ŀǎǎŜǎǎƛƴƎ ƻǘƘŜǊǎΩ ǎǘǊŜƴƎǘƘǎ ŀƴŘ ǿŜŀƪƴŜǎǎŜǎ 

FEMALE 3,14 

MALE 3,35 

I have preference for tasks, projects, and situations that allow focusing fully on one thing or aspect 
at a time, and staying with that thing until it is complete. 

FEMALE 3,45 

MALE 3,56 

I have preference for tasks, projects, and situations that allow creation of a hierarchy of goals to 
fulfill. I will often make lists, and sometimes even lists of lists. 

FEMALE 3,10 

MALE 3,23 

I have preference for tasks, projects, and situations that allow working with competing approaches, 
with multiple aspects or goals that are equally important. 

FEMALE 3,09 

MALE 3,39 

I have preference for tasks, projects, and situations that lend themselves to great flexibility of 
approaches, and to trying anything when, where, and how I please (work asystematic or even 

antisystematic). 

FEMALE 3,19 

MALE 3,50 

I have preference for tasks, projects, and situations that require engagement with specific, concrete 
details. I tend to enjoy tasks that require to keep track of details and to focus on concrete specifics 

of a situation. 

FEMALE 3,26 

MALE 3,42 

I have a preference for tasks, projects, and situations that require engagement with large, global, 
abstract ideas. I like to deal with big ideas, but sometimes I can lose touch with the details. 

FEMALE 2,86 

MALE 2,97 

I have a preference for tasks, projects, and situations that allow me to work independently of 
others. 

FEMALE 3,56 

MALE 3,64 

I have a preference for tasks, projects, and situations that allow working with others in a group or 
interacting with others at different stages of progress. I do not enjoy working alone. 

FEMALE 2,85 

MALE 3,20 

I have a preference for tasks, projects, and situations that involve unfamiliarity, going beyond 
existing rules or procedures, and maximization of change. I like new challenges and I thrive on 

ambiguity. 

FEMALE 2,98 

MALE 3,18 

I have a preference for tasks, projects, and situations that require adherence to and observance of 
existing rules and procedures. I like to minimize change and avoid ambiguity. 

FEMALE 3,06 

MALE 3,29 

 

Table 3.4.1. Average Scores of Female and Male Students Regarding Learning Preferences 
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There is only one case where the average score of female students is greater than males. More specifically, the 

learning preference with the higher score assigned by female students in comparison to the scores provided by 

ƳŀƭŜ ǎǘǳŘŜƴǘǎ ƛǎ άI can better learn the teaching materials through taking notes and reading the written contexts 

and texts.έ 

Independent Samples Test 
Equal 

Variances 

Levene's Test for 
Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df 
Significance 
Two - Sided 

 

I can better discern the material through 
watching a demonstrative presentation of the 

information. 

 Assumed 18,860 0,000 -3,645 642 0,000  

 Not 
Assumed 

    -3,627 611,340 0,000  

I can understand the material better through 
listening and oral teaching methods. 

 Assumed 11,141 0,001 -2,073 642 0,039  

 Not 
Assumed 

    -2,065 619,436 0,039  

I can better learn the teaching materials 
through taking notes and reading the written 

contexts and texts. 

 Assumed 0,278 0,598 2,539 642 0,011  

 Not 
Assumed 

    2,539 639,552 0,011  

I can better conceive the instructional 
material through performing the practical, 
experimental and object manipulation via 

something more of a physical process 
(simulated or real). 

 Assumed 2,273 0,132 -2,811 642 0,005  

 Not 
Assumed 

    -2,806 633,194 0,005  

I have preference for tasks, projects, and 
situations that require creation, formulation, 
planning of ideas, strategies. I like to decide 

what to do and how to do it, rather than to be 
told. 

 Assumed 0,035 0,852 -3,269 642 0,001  

 Not 
Assumed 

    -3,270 640,406 0,001  

I have preference for tasks, projects, and 
situations that provide structure, procedures, 

or rules to work with, and can serve as 
guidelines to measure progress. I often prefer 

to be told what to do, and I will then give it 
my best shot at doing it well. 

 Assumed 0,585 0,444 -0,957 642 0,339  

 Not 
Assumed 

    -0,956 635,349 0,339  

 

Table 3.4.2. Independent Samples Test Part A 
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Independent Samples Test 
Equal 

Variances 

Levene's Test for 
Equality of 
Variances 

t-test for Equality of 
Means 

F Sig. t 
Significance 
Two - Sided 

 
I have preference for tasks, projects, and situations that 
require evaluation, analysis, comparisonςcontrast, and 

judgment of existing ideas, strategies and projects. I tend to 
ƭƛƪŜ ŜǾŀƭǳŀǘƛǾŜ ŜǎǎŀȅǎΣ ŎƻƳƳŜƴǘƛƴƎ ƻƴ ƻǘƘŜǊ ǇŜƻǇƭŜΩǎ ƛŘŜŀǎΣ 

and assessing ƻǘƘŜǊǎΩ ǎǘǊŜƴƎǘƘǎ ŀƴŘ ǿŜŀƪƴŜǎǎŜǎ. 

 Assumed 0,003 0,960 
-

2,418 
0,016  

 Not 
Assumed 

    
-

2,416 
0,016  

I have preference for tasks, projects, and situations that allow 
focusing fully on one thing or aspect at a time, and staying 

with that thing until it is complete. 

 Assumed 2,813 0,094 
-

1,366 
0,173  

 Not 
Assumed 

    
-

1,362 
0,174  

I have preference for tasks, projects, and situations that allow 
creation of a hierarchy of goals to fulfill. I will often make lists, 

and sometimes even lists of lists. 

 Assumed 0,474 0,491 
-

1,345 
0,179  

 Not 
Assumed 

    
-

1,342 
0,180  

I have preference for tasks, projects, and situations that allow 
working with competing approaches, with multiple aspects or 

goals that are equally important. 

 Assumed 0,541 0,462 
-

3,582 
0,000  

 Not 
Assumed 

    
-

3,577 
0,000  

I have preference for tasks, projects, and situations that lend 
themselves to great flexibility of approaches, and to trying 

anything when, where, and how I please (work asystematic or 
even antisystematic). 

 Assumed 1,189 0,276 
-

3,413 
0,001  

 Not 
Assumed 

    
-

3,403 
0,001  

I have preference for tasks, projects, and situations that 
require engagement with specific, concrete details. I tend to 
enjoy tasks that require to keep track of details and to focus 

on concrete specifics of a situation. 

 Assumed 0,802 0,371 
-

1,959 
0,051  

 Not 
Assumed 

    
-

1,956 
0,051  

I have a preference for tasks, projects, and situations that 
require engagement with large, global, abstract ideas. I like to 
deal with big ideas, but sometimes I can lose touch with the 

details. 

 Assumed 0,762 0,383 
-

1,136 
0,257  

 Not 
Assumed 

    
-

1,135 
0,257  

I have a preference for tasks, projects, and situations that 
allow me to work independently of others. 

 Assumed 2,713 0,100 
-

0,907 
0,365  

 Not 
Assumed 

    
-

0,905 
0,366  

I have a preference for tasks, projects, and situations that 
allow working with others in a group or interacting with 

others at different stages of progress. I do not enjoy working 
alone. 

 Assumed 2,350 0,126 
-

3,759 
0,000  

 Not 
Assumed 

    
-

3,750 
0,000  

I have a preference for tasks, projects, and situations that 
involve unfamiliarity, going beyond existing rules or 
procedures, and maximization of change. I like new 

challenges, and I thrive on ambiguity. 

 Assumed 0,996 0,319 
-

2,255 
0,024  

 Not 
Assumed 

    
-

2,250 
0,025  

I have a preference for tasks, projects, and situations that 
require adherence to and observance of existing rules and 
procedures. I like to minimize change and avoid ambiguity. 

 Assumed 7,298 0,007 
-

2,531 
0,012  

 Not 
Assumed 

    
-

2,518 
0,012  

 

Table 3.4.3. Independent Samples Test Part B 
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It is very interesting to note that the majority of the learning preferences exhibit statistically significant 

differences except for a very few of them. 

 

3.5. InstructorǎΩ DŜƴŘŜǊ and Teaching Preferences 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ¢ŀōƭŜ оΦрΦм ǇǊŜǎŜƴǘǎ ǘƘŜ CŜƳŀƭŜ ŀƴŘ aŀƭŜ ƛƴǎǘǊǳŎǘƻǊǎΩ ŀǾŜǊŀƎŜ ǎŎƻǊŜǎ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ǘŜŀŎƘƛƴƎ 

preferences. 

 

Group Statistics 

Teaching Preferences Gender N Mean 

Instructor that has a preferred way of doing things and does not 
much like to do things in other ways. 

FEMALE 105 2,54 

MALE 137 3,07 

Instructor that carefully sets priorities and then sticks to them. 
FEMALE 105 3,72 

MALE 137 3,84 

Instructor that does not easily allocate class time so that the most 
important things receive the most coverage. 

FEMALE 105 2,48 

MALE 137 2,66 

Instructor that is not so organized in the teaching style, but is very 
creative, and sparks creative ideas in his / her students. 

FEMALE 105 2,63 

MALE 137 2,71 

Instructor that tends to be very detail - oriented in lecturing. 
FEMALE 105 3,04 

MALE 137 3,23 

Instructor that tends to be very general in his teaching and 
concentrate on the big picture rather than the details. 

FEMALE 105 2,95 

MALE 137 3,16 

Instructor that is not so enthusiastic about team teaching and 
prefer to teach on his / her own . 

FEMALE 105 2,40 

MALE 137 2,99 

Instructor that welcomes team teaching or other opportunities to 
collaborate with fellow instructors. 

FEMALE 105 3,69 

MALE 137 3,09 

Instructor that likes to teach in new ways and to try new teaching 
techniques. 

FEMALE 105 3,88 

MALE 137 3,78 

Instructor that likes to teach in traditional ways and is hesitant to 
try new ways of teaching. 

FEMALE 105 2,08 

MALE 137 2,53 

 

Table 3.5.1Φ CŜƳŀƭŜ ŀƴŘ aŀƭŜ ƛƴǎǘǊǳŎǘƻǊǎΩ ŀǾŜǊŀƎŜ ǎŎƻǊŜǎ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ǘŜŀŎƘƛƴƎ ǇǊŜŦŜǊŜƴŎŜǎ 

 

The findings are very interesting. Male instructors have assigned greater scores in almost all teaching 

preferences. In only two cases female instructors assigned greater scores. These teaching methods included the 

following: 

Á Instructor that likes to teach in new ways and to try new teaching techniques. 

Á Instructor that welcomes team teaching or other opportunities to collaborate with fellow instructors. 

Two critical points stand out: new teaching techniques and team teaching. 

The next Table 3.5.2 ǇǊŜǎŜƴǘǎ CŜƳŀƭŜ ŀƴŘ aŀƭŜ ƛƴǎǘǊǳŎǘƻǊǎΩ ƛƴŘŜǇŜƴŘŜƴǘ ǎŀƳǇƭŜǎ ǘŜǎǘ ŦƻǊ ǘƘŜ ǘŜŀŎƘƛƴƎ 
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preferences. The table shows that there exist a number of statistically significant differences in the scores 

assigned by male and female university instructors. These teaching preferences include the following: 

Á Instructor that has a preferred way of doing things and does not much like to do things in other ways. 

Á Instructor that is not so enthusiastic about team teaching and prefer to teach on his / her own. 

Á Instructor that welcomes team teaching or other opportunities to collaborate with fellow instructors. 

Á Instructor that likes to teach in traditional ways and is hesitant to try new ways of teaching. 

 

Independent Samples Test 

Teaching Preferences Equal Variances 

Levene's Test 
for Equality of 

Variances Significance 
Two - Sided 

F Sig. 

 
Instructor that has a preferred way of doing things 
and does not much like to do things in other ways. 

 Assumed 1,178 0,279 0,000  

 Not Assumed     0,000  

Instructor that carefully sets priorities and then 
sticks to them. 

 Assumed 3,012 0,084 0,295  

 Not Assumed     0,300  

Instructor that does not easily allocate class time so 
that the most important things receive the most 
coverage. 

 Assumed 0,030 0,864 0,212  

 Not Assumed     0,210  

Instructor that is not so organized in the teaching 
style, but is very creative, and sparks creative ideas 
in his / her students. 

 Assumed 1,041 0,309 0,573  

 Not Assumed     0,569  

Instructor that tends to be very detail - oriented in 
lecturing. 

 Assumed 0,014 0,906 0,172  

 Not Assumed     0,174  

Instructor that tends to be very general in his 
teaching and concentrate on the big picture rather 
than the details. 

 Assumed 1,211 0,272 0,112  

 Not Assumed     0,110  

Instructor that is not so enthusiastic about team 
teaching and prefer to teach on his / her own . 

 Assumed 0,740 0,391 0,000  

 Not Assumed     0,000  

Instructor that welcomes team teaching or other 
opportunities to collaborate with fellow instructors. 

 Assumed 1,085 0,299 0,000  

 Not Assumed     0,000  

Instructor that likes to teach in new ways and to try 
new teaching techniques. 

 Assumed 0,280 0,597 0,468  

 Not Assumed     0,470  

Instructor that likes to teach in traditional ways and 
is hesitant to try new ways of teaching. 

 Assumed 2,602 0,108 0,001  

 Not Assumed     0,001  

 

Table 3.5.2Φ CŜƳŀƭŜ ŀƴŘ aŀƭŜ ƛƴǎǘǊǳŎǘƻǊǎΩ ƛƴŘŜǇŜƴŘŜƴǘ ǎŀƳǇƭŜǎ ǘŜǎǘ ŦƻǊ ǘƘŜ ǘŜŀŎƘƛƴƎ ǇǊŜŦŜǊŜƴŎŜǎ 
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Annex 4: Pilot Study 

 

4. Initial Pilot Study Description 

 

During the implementation of the current ODLEP platform an initial pilot study has taken place. The pilot study 

ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŀƴŘ ƛƴǎǘǊǳŎǘƻǊǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ ƛƴ ǘƘŜ 

satisfaction received within the course participation. The course was a postgraduate one, and the subject was 

άtǊƻƧŜŎǘ ŀƴŘ tǊƻƎǊŀƳ aŀƴŀƎŜƳŜƴǘέΦ ¢ƘŜ ŎƻǳǊǎŜ ƭŀǎǘŜŘ ŦƻǊ ǿƘƻƭŜ ǎŜƳŜǎǘŜǊΣ ŀƴŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘǳǊƛƴƎ ǘƘŜ ǎǳƳƳŜǊ 

semester of 2024. Two questionnaires were used and responses collected by the participating students. The first 

questionnaire was the customized one for the needs of the ODLEP project. It recorded the personality traits of 

the participants and the link was the following: 

https://forms.gle/bfRMiLyky3gcuJwa8 

The questionnaire collected 16 responses. The responses are summarized within the following graphs / figures:  

 
Figure 4.1. Consent to Participate 

The participating students used specific identification codes in order to maintain their anonymity. All participants 

were Greek. Regarding the gender the representation was the following: 

 
Figure 4.2Φ {ǘǳŘŜƴǘǎΩ DŜƴŘŜǊ 

As far as age is concerned the following figure presents the complete picture: 

https://forms.gle/bfRMiLyky3gcuJwa8
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Figure 4.3Φ {ǘǳŘŜƴǘǎΩ !ƎŜ 

 

Then follows the marital status: 

 

 
Figure 4.4Φ {ǘǳŘŜƴǘǎΩ aŀǊƛǘŀƭ {ǘŀǘǳǎ 

 

Students present their family status: 



 

 

223 
ɇhe material of the project reflects only the authorôs views. The European Commissionôs support for the production of this publication 

does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission or the Hellenic 

National Agency cannot be held responsible for any use which may be made of the information contained therein. 

 
Figure 4.5Φ /ƘƛƭŘǊŜƴ ²ƛǘƘƛƴ ǘƘŜ {ǘǳŘŜƴǘǎΩ CŀƳƛƭȅ 

 

The level of education has also been recorded within the questionnaire: 

 

 
Figure 4.6Φ {ǘǳŘŜƴǘǎΩ [ŜǾŜƭ ƻŦ 9ŘǳŎŀǘƛƻƴ 

 

The undergraduate years at university include the following: 
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Figure 4.7Φ {ǘǳŘŜƴǘǎΩ ¸ŜŀǊǎ ŀǘ ¦ƴƛǾŜǊǎƛǘȅΥ ¦ƴŘŜǊƎǊŀŘǳŀǘŜ {ǘǳŘƛŜǎ 

 

Years at the University in master degrees: 

 
Figure 4.8Φ {ǘǳŘŜƴǘǎΩ ¸ŜŀǊǎ ŀǘ ¦ƴƛǾŜǊǎƛǘȅΥ aŀǎǘŜǊ {ǘǳŘƛŜǎ 

 

Then participants noted their activities regarding research within the PhD studies: 
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Figure 4.9Φ {ǘǳŘŜƴǘǎΩ ¸ŜŀǊǎ ŀǘ ¦ƴƛǾŜǊǎƛǘȅΥ tƘ5 {ǘǳŘƛŜǎ 

 

Students also mentioned their occupational status: 

 
 

Figure 4.10Φ {ǘǳŘŜƴǘǎΩ hŎŎǳǇŀǘƛƻƴŀƭ {ǘŀǘǳǎ 
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wŜǎŜŀǊŎƘ ŀƭǎƻ ǊŜŎƻǊŘŜŘ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƳƻƴǘƘƭȅ ƛƴŎƻƳŜΥ 

 
 

Figure 4.11Φ {ǘǳŘŜƴǘǎΩ aƻƴǘƘƭȅ LƴŎƻƳŜ 

 

 

Students mentioned the state of the organization they are studying in. All are studying in public / state owned 

university: 

 

 

 
Figure 4.12. University Organization Type 
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Students mentioned their participation in foreign universities. Only a few of them have studied abroad. 

 

 
Figure 4.13. Studies in Foreign Universities 

 

Survey recorded the semesters of distance learning education: 

 
Figure 4.14. Studies of Distance Learning 
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The survey identified the number of courses with tuition fees: 

 
 

Figure 4.15. Courses with Tuition Fees 

 

Furthermore, survey recorded the number of courses with tuition fees completed with distance learning 

education programs. Most of the participants mention 10 courses. 

 
Figure 4.16. Courses with Tuition Fees through Distance Education 
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Correspondingly, the questionnaire recorded number of courses without tuition fees completed with distance 

learning education programsΦ aƻǎǘ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŘƛŘƴΩǘ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ŎƻǳǊǎŜǎ ǿƛǘƘƻǳǘ ǘǳƛǘƛƻƴ ŦŜŜǎΦ 

 

 
Figure 4.17. Courses without Tuition Fees through Distance Education 

 

Students noted the level of expertise regarding the use of computers. Most of them are mentioning that they 

are with almost expert knowledge.  

 
Figure 4.18. Level of Computer Expertise 
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The students responded to the views regarding distance education. The question investigated how efficient they 

consider distance learning as a method of education? (1 inefficient -5 most efficient). Most of them consider 

distance learning as above average efficiency. 

 

 
Figure 4.19. Efficiency of distance learning as a method of education 

 

The participating students were asked about their preference regarding face-to-face educational methods or 

distance education. The opinions were divided with a small preference towards face-to-face method.  

 
Figure 4.20. Preference regarding face-to-face educational methods or distance education 
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The survey asked the students if they usually keep their camera on or off during a distance learning course. The 

majority of the respondents keep their camera off.  

 

 
Figure 4.21. Do you usually keep your camera on or off? 

 

 

Following the survey investigated if students in distance education and online courses prefer larger (>30 

students) over smaller number of student groups. The majority prefers smaller groups.  

 

 
 

Figure 4.22. In distance education and online courses do you prefer larger (>30 students) over smaller number 

of student groups? 
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The students respondent to a plethora of questions that describe their personality traits. Their responses were 

statistically processed in order to convert them into scores focusing on the five personality traits. 

STUDENTS AGREEABLENESS EXTRAVERSION NEUROTICISM 
OPENNESS 

To 
EXPERIENCE 

CONSCIENTIOUSNESS 

S1 3,42 3,83 2,75 4,10 3,10 

S2 3,33 3,17 1,75 3,50 4,70 

S3 3,83 4,33 3,75 4,35 4,00 

S4 3,33 3,50 2,88 3,30 3,60 

S5 3,08 3,67 2,38 3,70 3,50 

S6 3,50 4,17 1,88 4,85 3,90 

S7 3,58 3,17 2,13 4,05 4,20 

S8 3,50 3,83 2,25 4,20 4,30 

S9 2,75 2,67 3,00 3,20 2,80 

S10 3,67 3,83 2,25 3,10 3,60 

S11 3,83 3,83 2,25 4,25 4,70 

S12 3,33 3,50 2,25 3,85 4,00 

S13 2,67 2,33 3,00 3,00 2,60 

S14 3,00 3,50 2,00 4,25 4,90 

S15 3,58 3,17 2,88 3,55 3,40 

S16 3,33 3,17 2,25 4,20 4,20 

AVERAGE 
VALUES 

3,36 3,48 2,48 3,84 3,84 

 

Table 4.1Φ {ǘǳŘŜƴǘǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

 

¢ƘŜ ƛƴǎǘǊǳŎǘƻǊΩǎ ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎ ŎƻǳƭŘ ōŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ¢ŀōƭŜ пΦмΥ 

 

AGREEABLENESS EXTRAVERSION NEUROTICISM OPENNESS to EXPERIENCE CONSCIENTIOUSNESS 
4,42 4,17 3,13 3,45 4,4 

 

Table 4.2. LƴǎǘǊǳŎǘƻǊΩǎ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

The comparison of the tables presents that the instructor has in all the personality traits values greater than the 

average values of the participating students. This is something positive in all cases except for the case of 

neuroticism as presented in the following Figure 4.23. 
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Figure 4.23. LƴǎǘǊǳŎǘƻǊΩǎ κ {ǘǳŘŜƴǘǎΩ tŜǊǎƻƴŀƭƛǘȅ ¢Ǌŀƛǘǎ 

 

In the case of the instructor the ranking of the personality traits is the following: 

1. Conscientiousness 

2. Agreeableness 

3. Extraversion 

4. Openness to Experience 

5. Neuroticism 

In the case of students, the corresponding ranking is as follows: 

1. Conscientiousness 

2. Openness to Experience 

3. Extraversion 

4. Agreeableness 

5. Neuroticism 

As in all of the previous analyses άConscientiousnessњНŔƚНƣőĲНƣŸƓНċƣƣƖŔĤƨƣĲЮН ƣНƣőĲНƚċůĲНƣŔůĲНљ ĲƨƖŸƣŔĦŔƚůњНċũƽċǃƚН

ƖĲůċŔŰƚН ũċƚƣН ŔŰН ƣőĲН ƖċŰťŔŰŊƚЮН ÑőĲН ŔŰƚƣƖƨĦƣŸƖН ċƓċƖƣН ŉƖŸůН љ9ŸŰƚĦŔĲŰƣŔŸƨƚŰĲƚƚњН őċƚН ƻĲƖǃН őŔŊőН ƖċŰťŔŰŊƚН ŔŰН

љ ŊƖĲĲċĤũĲŰĲƚƚњНċŰĬНљEǂƣƖċƻĲƖƚŔŸŰњЮНÑőĲƚĲНƣƖċŔƣƚНċƖĲНƻĲƖǃНĦƖŔƣŔĦċũНŉŸƖНċŰНŔŰƚƣƖƨĦƣŸƖНƓƖŸŉŔũĲ. On the other hand, 

љ§ƓĲŰŰĲƚƚНƣŸНEǂƓĲƖŔĲŰĦĲњНŔƚНċŰНċƣƣƖŔĤƨƣĲНƣőċƣНĦőċƖċĦƣĲƖŔǍĲƚНƣőĲНƚƣƨĬĲŰƣƚНċŰĬНŔƚНƻĲƖǃНŔůƓŸƖƣċŰƣНċƚНċНƣƖċŔƣНŉŸƖНċНƚƣƨĬĲŰƣН

to get in touch with new things, knowledge, techniques and methods. Therefore, it appears that the traits possessed 

by the instructor and the students are compatible and create a successful team.  
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The research project designed and implemented a questionnaire in order to record the performance of the 

instructor, as assessed by the course students. In this context, the questionnaire was available through google 

forms. The initial design of the questionnaire is presented below: 

 

{ǘǳŘŜƴǘǎΩ tǊƻƧŜŎǘ ŀƴŘ tǊƻƎǊŀƳ aŀƴŀƎŜƳŜƴǘ /ƻǳǊǎŜ 

The ODLEP Project: Optimizing Distance Learning Educational Programs 

tŀǊǘƛŎƛǇŀƴǘ /ƻŘŜΥ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

Course Evaluation Form 

Date: 10/07/2024  ς  Location: Technical University of Crete and Aristotle University of Thessaloniki, Greece 

Overall, how satisfied are you with this course? 

Very Unsatisfied - Unsatisfied - Neutral - Satisfied - Very Satisfied 

  
 

Were the objectives of the course clearly defined? 

Not at all clear - Slightly clear - Moderately - Clear - Very clear 

   
 

Was the relationship between the course content and the 

objectives clear? 

Not at all clear - Slightly clear - Moderately - Clear - Very clear 

  
 

Did you find the content of the course informative? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

Was the content of the course relevant to your overall 

background? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

How appropriate were the methods, techniques, and visuals 

used for understanding the subject? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

How effective was the instructor in delivering the content? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

How effectively were problems and questions addressed 

during the course? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

What improvements would you suggest for the content, 

delivery, and logistics of this course? 

LŦ ΨΩ¸ŜǎΩΩΣ ǇƭŜŀǎŜ ǿǊƛǘŜ ȅƻǳǊ ŎƻƳƳŜƴǘǎ ŀƴŘ ǎǳƎƎŜǎǘƛƻƴǎ ƘŜǊŜΥ 

 

 

Table 4.3. Performance Assessment Questionnaire Part 1 
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Course Evaluation Form 

Date: 10/07/2024  ς  Location: Technical University of Crete and Aristotle University of Thessaloniki, Greece 

How would you rate your overall understanding of the 

course? 

Very Poor      -       Poor      -     Neutral   -   Good   -   Excellent 

  
 

How well did the training align with your initial 

expectations? 

Did not align at all  -  Slightly - Moderately - Mostly  -  Fully aligned 

   
 

How effectively did the course prepare you to build project 

management skills? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

How did the course on the project management influence 

your approach to integrating it into your everyday work? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

How useful were the case studies and exercises in helping 

you grasp the practical aspects of project management? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

How well did the provided training materials (e.g. slides) 

support your learning and enhance your understanding 

during the course? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

How confident do you feel about applying the concepts of 

the project management to your work? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

To what extent did the projects - exercises during the course 

enhance your understanding of the project management? 

Not at all   -   Slightly   -   Moderately  -   Mostly   -   Extremely 

  
 

What specific aspects of the training could be improved to 

better assist you in the project management? 

Please write your comments and suggestions here: 

 

  

Table 4.4. Performance Assessment Questionnaire Part 2 

 

The questionnaire managed to collect 13 responses. The results are presented in the following Table 4.5. a,b,c.  
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PARTICIPANT 
CODE 

 Overall, how 
satisfied are 
you with this 

course? 

 Were the 
objectives of 
the course 

clearly 
defined? 

 Was the 
relationship 
between the 

course content 
and the 

objectives 
clear? 

 Did you find 
the content of 

the course 
informative? 

 Was the 
content of the 

course 
relevant to 
your overall 
background? 

 How 
appropriate 

were the 
methods, 

techniques, 
and visuals 
used for 

understanding 
the subject? 

S1 5 5 5 5 5 4 

S2 5 5 5 5 1 4 

S3 5 5 4 4 3 4 

S4 4 4 4 4 4 4 

S5 4 4 4 4 4 4 

S6 5 5 5 5 2 5 

S7 5 5 5 5 5 4 

S8 5 5 5 5 5 5 

S9 5 5 5 5 5 5 

S10 5 5 5 5 5 5 

S11 3 3 3 3 3 3 

S12 4 4 4 4 4 4 

S13 5 5 5 5 3 5 

 

Table 4.5.a. Course Performance Assessment  

 

PARTICIPANT 
CODE 

 How effective 
was the 

instructor in 
delivering the 

content? 

 How 
effectively 

were problems 
and questions 

addressed 
during the 
course? 

 How would 
you rate your 

overall 
understanding 
of the course? 

 How well did 
the training 

align with your 
initial 

expectations? 

 How 
effectively did 

the course 
prepare you to 
build project 
management 

skills? 

 How did the 
course on the 

project 
management 
influence your 
approach to 
integrating it 

into your 
everyday 

work? 

S1 5 5 5 5 5 5 

S2 5 5 5 5 5 4 

S3 5 4 5 4 4 4 

S4 4 4 4 4 4 4 

S5 4 4 4 4 4 4 

S6 5 5 5 3 3 3 

S7 5 5 5 4 5 4 

S8 5 5 5 5 5 5 

S9 5 5 5 5 4 4 

S10 5 5 5 5 5 5 

S11 3 3 3 3 3 3 

S12 4 4 4 4 4 4 

S13 5 5 4 4 5 3 

 

Table 4.5.b. Course Performance Assessment  
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PARTICIPANT 
CODE 

 How useful were 
the case studies 
and exercises in 

helping you 
grasp the 

practical aspects 
of project 

management? 

 How well did the 
provided training 

materials (e.g. 
slides support 

your learning and 
enhance your 
understanding 

during the 
course? 

 How confident 
do you feel 

about applying 
the concepts of 

the project 
management to 

your work? 

 To what extent 
did the projects - 
exercises during 

the course 
enhance your 

understanding of 
the project 

management? 

 How satisfactory 
was your 

experience 
within the team 

final exam 

S1 5 5 5 4 5 

S2 5 5 4 5 5 

S3 5 5 4 4 5 

S4 4 4 4 4 4 

S5 4 4 4 4 4 

S6 5 5 5 5 5 

S7 5 4 4 4 5 

S8 5 5 5 5 5 

S9 5 5 4 5 5 

S10 5 5 5 5 5 

S11 3 3 3 3 3 

S12 4 4 4 4 4 

S13 4 4 3 5 5 

 

Table 4.5.c. Course Performance Assessment  

 

The ODLEP platform was implemented during the final exams for the team creation. The team creation based 

on the scores at the last question (How satisfactory was your experience within the team final exam) was very 

ǎŀǘƛǎŦŀŎǘƻǊȅ όŀǾŜǊŀƎŜ ǎŎƻǊŜ пΣснύΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊ ǇŜǊŦƻǊƳŀƴŎŜ άHow effective was the instructor in 

delivering the content?έ ǘƘŜ ŀǾŜǊŀƎŜ ǎŎƻǊŜ ǿŀǎ ǎƛƳƛƭŀǊƭȅ пΣснΦ ¢ƘŜ ǎŎƻǊŜ ŀǎǎƛƎƴŜŘ ǿŀǎ ƘƛƎƘ ǘƻ ŀƭƳƻǎǘ ǇŜǊŦŜŎǘ ŦƻǊ 

the instructor, and considering the personality traits it seems that agreeableness, extraversion and 

conscientiousness that have high scores seem to contribute to the high scores of satisfaction of the students. 
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Annex 5: Classify Analysis Focused on Instructors 

5. Hierarchical Cluster Analysis for Instructors 

 
Hierarchical cluster analysis has taken place both for instructors and for the students. The focus was to produce 

in each case two groups of instructors and students respectively.  

 

5.1. Based on teaching preferences ς Two Clusters 

 

In this case, it is intended to create two main clusters of instructors based on their teaching preferences. The 

options set within the SPSS are presented in the figures below: 

 

 
Figure 5.1.1Φ ±ŀǊƛŀōƭŜǎΩ 5ŜŦƛƴƛǘƛƻƴ 

 

 

 
Figure 5.1.2. Hierarchical Cluster Analysis Statistics 
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Figure 5.1.3. Hierarchical Cluster Analysis Plots 

 

 

 
Figure 5.1.4. Hierarchical Cluster Analysis Method 
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Figure 5.1.5. Hierarchical Cluster Analysis Save 

 

Regarding the analyses results the agglomeration schedule will be presented within the Annex 7 at the end of 

all the analyses.  
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Figure 5.1.6. Hierarchical Cluster Analysis Dendrogram 

 

 

 

The descriptive statistics regarding the ŦƛǊǎǘ ƛƴǎǘǊǳŎǘƻǊǎΩ cluster is presented in the tables below: 
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Statistics 

 Age 
Level of computer expertise 

1 Poor ς 5 Expert 

How efficient do you consider 
distance learning as a method of 
education 1 inefficient, 5 most 

efficient 

N Valid 98 99 99 

Missing 1 0 0 

Mean 48,77 3,90 3,43 

 

Table 5.1.1. Descriptive Statistics 

 

Nationality 

 N % 

GREEK 54 54,5% 

CYPRIOT 1 1,0% 

ITALIAN 32 32,3% 

GERMAN 1 1,0% 

ROMANIAN 7 7,1% 

SERBIAN 3 3,0% 

UKRAINE 1 1,0% 

 

Table 5.1.2. Nationality 

 

Gender 

 N % 

FEMALE 53 53,5% 

MALE 44 44,4% 

I DONT WISH TO ANSWER 2 2,0% 

 

Table 5.1.3. Gender 

 

 

 

Are you Certified for distance education Programs 

 N % 

YES 26 26,3% 

NO 73 73,7% 

 

Table 5.1.3. Distance Education Certification 
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Level of computer expertise 1 Poor ς 5 Expert 

 N % 

Poor to 
Average 

3 3,0% 

Average 29 29,3% 

Average to 
Good 

42 42,4% 

Good 25 25,3% 

 

Table 5.1.4. Level of Computer Expertise 

 

How efficient do you consider distance learning as a method of education 1 inefficient, 5 
most efficient 

 N % 

Inefficient 5 5,1% 

Inefficient to 
Average 
Efficient 

9 9,1% 

Average 
Efficient 

35 35,4% 

Average 
Efficient to 

Most 
Efficient 

38 38,4% 

Most 
Efficient 

12 12,1% 

 

Table 5.1.5. Efficiency of Distance Education 

 

The descriptive statistics regarding the ǎŜŎƻƴŘ ƛƴǎǘǊǳŎǘƻǊǎΩ cluster is presented in the tables below: 

Statistics 

 Age 
Level of computer 

expertise 1 Poor ς 5 
Expert 

How efficient do you 
consider distance learning 
as a method of education 1 
inefficient, 5 most efficient 

N 
Valid 143 144 146 

Missing 3 2 0 

Mean 50,03 3,94 3,27 

 

Table 5.1.6. Descriptive Statistics 

 

 

Nationality 
 N % 

GREEK 71 48,6% 

ITALIAN 31 21,2% 

ROMANIAN 18 12,3% 

SERBIAN 26 17,8% 

 

Table 5.1.7. Nationality 
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Gender 

 N % 

FEMALE 52 35,6% 

MALE 93 63,7% 

I DONT WISH TO 
ANSWER 

1 0,7% 

 

Table 5.1.8. Gender 

 

Are you Certified for distance education Programs 

 N % 

YES 43 29,5% 

NO 101 69,2% 

 

Table 5.1.9. Distance Education Certification 

 

Level of computer expertise 1 Poor ς 5 Expert 

 N % 

Don't wish to answer 1 0,7% 

Poor 1 0,7% 

Poor to Average 2 1,4% 

Average 39 26,7% 

Average to Good 59 40,4% 

 

Table 5.1.10. Level of Computer Expertise 

 

 

How efficient do you consider distance learning as a method of education 1 inefficient, 5 
most efficient 

 N % 

Inefficient 9 6,2% 

Inefficient 
to Average 
Efficient 

21 14,4% 

Average 
Efficient 

52 35,6% 

Average 
Efficient to 

Most 
Efficient 

49 33,6% 

Most 
Efficient 

15 10,3% 

 

Table 5.1.11. Efficiency of Distance Education 
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Annex 6: Classify Analysis Focused on Students 

 

6. Hierarchical Cluster Analysis of Students  

 

6.1. Hierarchical Cluster Analysis of Students Based on Learning 

Preferences 

In this case, it is intended to create two main clusters of students based on their learning preferences. The 

options set within the SPSS are presented in the figures below: 

 

 
 

Figure 6.1.1Φ ±ŀǊƛŀōƭŜǎΩ 5ŜŦƛƴƛǘƛƻƴ 

 

 


























