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The TUPMFEE Course Description 
 

The ongoing didactic efforts of the contemporary STEM community of engineers and 

instructors resulted in the appearance of numerous comprehensive international textbooks [2-4, 13, 

16, 18, 21-22, 24, 26-27, 30, 35-36, 40-42, 58, 60, 63, 69, 74, 78], tutorials [1, 28, 32-34, 43-45, 48-

56-57, 68], didactic studies [5-9, 11-12, 15, 17, 19, 29, 31, 37-39, 46-47, 57, 59, 61-62, 64-65, 67, 

70-72, 77, 79-80] and medical papers [10, 14, 20, 23, 25, 65-66, 73, 75-76], focused on technical 

curriculum development for better education of scientific and technical disciplines [1-80]. 

However, the engineering and computational topics, directly associated with teaching 

methodology for instruction of technical disciplines for control and computer engineering curriculum, 

are much better developed than for social-scientific and socio-technical issues. 

Moreover, social science related questions of prospective instructor training have not been 

properly addressed in numerous available engineering references. 

The overwhelming majority of existing approaches on curriculum development for the 

spheres of general engineering and engineering education are mainly focused on educational 

reflection of numerous instructional viewpoints on the process of engineering curriculum mapping 

without detailed specification of computer subject-specific engineering pedagogic content. 

Additionally, Covid-, post-Covid-, climate-, ecology-, war-, crime- and cybercrime-induced 

burdens and sources of social instabilities have achieved regional and global outreach and must be 

addressed in engineering and engineering educational curricula. 

Disturbing effects on academic wellbeing, induced by sources of external social pressure, 

require adequate and constructive educational reflection in social and socio-technical courses, 

mapped within the control- and computer engineering curriculum. 

 

TUPMFEE Background: Graduate students of technical universities, majoring in software, 

computer and control engineering, have numerous practical difficulties with learning, understanding, 

acquisition and successful instructional implementation of the fundamentals of engineering didactics. 

 

TUPMFEE Objective: The course is focused on the formulation of student-centered and 

thought-provoking curriculum for the original course of “Technical University Pedagogic and 

Methodological Foundations of Engineering Education” (TUPMFEE) for graduate and Ph.D.-

students, majoring in computer sciences, control engineering and industrial automation.  

 

TUPMFEE Methods: The course uses the following approaches and techniques of student-

friendly curriculum design: intervention theory, first-person research, mathematical and social 

constructivism, didactic transposition and socio-physical similarity. 

 

TUPMFEE Results: The author-proposed TUPMFEE-curriculum acquaints graduate 

students with the fundamentals of the following concepts: ▪higher education system structure; 

▪instructor’s “hard” and “soft” skills development; ▪higher education quality assessment; ▪education 

integrity maintenance; ▪“normal” dynamics of sustainable learning; ▪instructional methods of 

classical and contemporary engineering didactics; ▪practical implementation of modern engineering 

education standards into construction of individual lessons, syllabuses and educational programs; 

▪“disturbed” dynamics of the “problematic” educational process; and ▪freeware-enhanced 

computational modeling of instructor-guided didactical processes.  

 

TUPMFEE Conclusions: It was practically found that the author-proposed TUPMFEE 

course structure successfully triggers graduate students’ interest in both social and computer sciences. 

 

TUPMFEE Course Keywords: engineering pedagogy curriculum development; technical 

instructor training; control engineering education; networks education; academy community well-

being; student mental health 

 

TUPMFEE Course Language: English 



Learning Objectives for the TUPMFEE Course 
 

The graduate course of “Technical University Pedagogic and Methodological Foundations of 

Engineering Education” (TUPMFEE) for students, majoring in computer networks and automation, 

is the educational discipline, which is focused on a detailed description of the interdisciplinary 

questions of theory and practice of student-centered training of future technical instructors who are 

satisfactorily qualified for specialized teaching in high school. 

The forthcoming instructor should be well acquainted with the following modern social-and-

engineering methods, approaches and techniques of such pedagogical, psychological, technical, 

philosophical and medical sciences as: 

(I) Engineering didactic for teaching of information-and-communication technologies, 

computer integrated technologies, educational approaches to teaching of computer engineering, 

computer networking and network science, automation, control-and-systems engineering, 

fundamentals of instrument-making engineering, and engineering instrumentation;  

(II) International standards for engineering education quality; compliance verification and 

control of education quality maintenance; as well as acquaintance with interdisciplinary problems of 

academic, educational and research integrity; 

(III) Educational psychology of “hard skills” and “soft skills” formation, and creative 

development of the art of teaching; 

(IV) Students acquaintance with computer-assisted nonlinear {mathematical, cyber-physical 

and socio-physical} modeling of didactic, socio-educational and psychological processes in teaching 

complex socio-dynamic control systems and guided socio-technical networks. 

The author-proposed TUPMFEE course is conceptually focused on the formation of cognitive, 

affective and motorial competences, as well as “soft” and “hard” skills of future instructors, majoring 

in computer engineering, network (Internet) engineering and automatic control in the 

multidisciplinary socio-technical sphere of engineering pedagogic; domain of didactic-enhanced 

engineering instructional description of scientific disciplines, and educational psychology. The 

author-proposed TUPMFEE course should acquaint prospective instructors with fundamental 

concepts, socio-technical approaches and international standards for teaching and quality assurance 

of engineering education, STEM/STEAM-education, cybernetic pedagogic, applied educational 

psychology, subjective wellbeing, sociology, conflictology and social psychiatry fundamentals. 

 

Instructor-Proposed Themes of the TUPMFEE Classes 
 

I.1. Lecture Topic 1. The structure, organization, general trends, social-and-philosophical 

dimension, politics, ethics and non-linear social dynamics of the functioning and development of 

modern systems of higher education in EU, USA, China, Far East, Latin America and Africa 

Countries.  

I.2. Practical Training 1. Zoom-based face-to-face discussion and collaboration with group 

students upon completion of the first large comparative table “PrTable1” for multi-level comparison 

of structure and principles of operation for higher education systems in a student-selected list of 

prosperous, developing and poor countries. The first training session is based on preliminary 

individual home preparation of a detailed and comprehensive student-narrated written contribution 

concerning distinctive characteristics of a particular higher education system in one of the student-

selected world countries. The compulsory home preparation is required for every course-enrolled 

group student. 

 

II.1. Lecture Topic 2. Methods (ways) of emergence and development of the following 

professional characteristics, “hard” skills and “soft” skills of the future technical instructor: 

{▪professional competence; ▪sustainable lifelong learning and self-education; ▪speech-craft (oratory, 

flights of eloquence); ▪communicability (sociability); ▪empathy; ▪tolerance; ▪charisma (personality-

charism); ▪charm (fascination); ▪teaching skills (art of teaching); ▪acting technique (dramatic arts)}. 

The complex of above mentioned teacher strengths jointly determine the socially-professional 

communicational-and-instructional effectiveness of prospective university (college) educators. 



II.2. Practical Training 2. Joint instructor/student fulfillment of the second comparative 

table “PrTable2” for the multi-level collation of different alternative classifications of “hard skills” 

and “soft skills” for the following socio-technical professions and occupations: ▪technical instructor 

– university teacher; ▪engineer – technical specialist – R&D-developer; ▪manager – administrator – 

team leader, and ▪businessman – employer. Student preliminary preparation for the second practical 

lesson assumes home completion of an individually-written report concerning one of the possible, 

textbook-available or paper-retrieved, current versions of the classification of “hard skills” and “soft 

skills”, required by all range of employers for better graduate employability. 

 

III.1. Lecture Topic 3. Modern principles of higher education quality. Approaches, concepts, 

strategies and politics of G20 (The Group of Twenty) countries concerning the determination of 

effective socio-educational integral criteria for the complex and objective assessment and estimation 

of higher education quality. National implementation of international educational monitoring 

experience in the context of creation, launching and functioning of National Agencies for Higher 

Education Quality Assurance NAQA (NAHEQA). 

III.2. Practical Training 3. Student-collaborative fulfillment of the third comparative table 

“PrTable3” for a multi-criteria comparison of existing alternative approaches and modern concepts 

for assessment and estimation of higher education quality within the framework of countrywide 

community experience of different G20 countries. As usually students are encouraged to prepare for 

the third practical training and to complete a detailed home-written report concerning specific 

features, individual peculiarities and country-dependent criteria of local socio-educational approaches 

to nationally-standardized and/or regionally-unified estimations of higher education quality for a 

specific student-selected country of analysis. 

 

IV.1. Lecture Topic 4. Explanation of the elements of applied ethical questions of 

{▪educational, ▪academic, ▪institutional, ▪research} integrity and consistency, as well as the 

importance of having no conflicts of interest for all members of the scientific and educational process: 

▪students, ▪Ph.D.-students, ▪Post-doctoral researchers, ▪instructors, ▪engineers and ▪university 

management at all educationally-organizational, institutional and management levels, positions and 

occupations. 

IV.2. Practical Training 4. It is highly recommended for all students to prepare a detailed 

home-written report to the 4th practical class on one of the possible (internationally recognizable) 

ways to classify the existing characteristics of educational integrity and consistency using legal 

(regulatory-normative), educational and engineering references available in textbooks and periodic 

literature. It is assumed that after home preparation all students take part in the completion of the 4th 

comparative table “PrTable4” for a maximally-comprehensive comparison of existing alternative 

approaches and modern concepts for assessment of applied ethical questions of integrity and 

consistency for an integral assessment of educational activity for all active and passive members of 

the university community. 

 

V.1. Lecture Topic 5. Scientific and social-scientific approaches to a socio-technical 

description of (distinctive characteristics of) “normal” dynamics and sustainable development of the 

educational process in (the case of) the absence of any serious disturbances, irregularities, and 

interruptions in the educationally-psychological processes of learning and instruction. 

▪An explanation of the stable social dynamics of a satisfactorily-controlled educational 

process resulting in (successful and mutually respecting) triggering a student’s learning motivation 

and the instructor’s teaching interest, achieving communicational interaction, constructive 

interpersonal dialog, and a fundamental mutual understanding of all principle decisions (in student-

friendly communication between instructor and his/her students).  

▪Educationally-psychological definitions and technical analogies for a student-friendly 

illustration of the concepts for sustainability of educational development and wellbeing of the 

university community.  

▪Practical formation of a favorable educational and psychological conditions for successful 

(and sustainable) formation of empathy, “hard skills” (associated with individual progress in 



engineering and professional development) and “soft skills” (associated with individual progress in 

the formation of social and communicational skills) in university students. 

V.2. Practical Training 5. The instructor encourages (his/her) students to prepare (their) 

individual home-written assignments concerning one possible way to develop an internationally-

acceptable structural classification for existing characteristics of sustainability and wellbeing from 

(actual) legal, instructional and periodic literature references. {Virtual} practical session 5 assumes 

completion of the “PrTable5” for comparison of existing {and retrievable} approaches and concepts 

for socio-educational estimation of existing international metrics and characteristics for socio-

engineering description of the “sustainability” and “wellbeing” concepts. 

 

VI.1. Lecture Topic 6. Basic concepts of classical didactic methods of engineering teaching: 

{▪educational constructivism; ▪didactic transposition, and ▪educational reconstruction}. 

Fundamentals of modern non-classical educational concepts, approaches, methods and 

technologies: {▪blended learning; ▪flipped classroom; ▪project-based learning (PBL); ▪STEM 

(Science, Technology, Engineering, and Mathematics) multidisciplinary education; ▪STEAM 

(Science, Technology, Engineering, Arts, and Mathematics) multidisciplinary education; ▪CEELLL 

(Continuing Engineering Education and Life Long Learning); ▪Education 4.0}. 

Didactics for teaching of scientific and technical disciplines in the fields of automation, 

control engineering, guided system dynamics, computer engineering, networks, and information-and-

communicational technologies. 

VI.2. Practical Training 6.  

Every enrolled student is encouraged to prepare a detailed individual home-written report 

concerning educational possibilities of a student-chosen instructional method of classical or modern 

engineering didactics. The following classroom activity assumes joint student-instructor completion 

of the sixth comprehensive table “PrTable6” with a multi-level comparison of learning/instructional 

advantages and disadvantages for different educational methods of engineering pedagogic. 

 

VII.1. Lecture Topic 7. 

▪Didactic principles, main assumptions, educational peculiarities, practical restrictions and 

economic charges, associated with the adaptation, use and practical instructional implementation of 

the following International, USA and European standards for engineering education and certification: 

⸨□CDIO (Conceiving – Designing – Implementing – Operating); 

□EUR-ACE (EURopean-ACcredited Engineer) Framework Standards EAFSG; 

□ECQA (European Certification and Qualification Association) Certification Programs 

{֍ ECQA Certified Control Systems Engineer (CSE)}; 

□NCEES (National Council of Examiners for Engineering and Surveying) {֍ NCEES PE 

Control Systems Engineer (CSE) Exam}; 

□ISA (International Society of Automation) Certification Programs {֍ Certified Automation 

Professional (CAP); ֍ ISA Certified Control Systems Technician (CCST)}; 

□IEC (International Electrotechnical Commission) Certification Programs {֍ ISA/IEC 

62443 Cybersecurity Certificate Programs}; 

□Cisco Certification (CC) Programs {֍ Entry (E) [CCE Network Technician (CCENT)]; 

֍ Associate (A) [CC Network A (CCNA) / CC Design A (CCDA)]; ֍ Professional (P) [CC Network 

P (CCNP) / CC Design P (CCDP)]; etc.}⸩ 

▪Approaches to practical development of original undergraduate/graduate syllabuses for 

automation, control engineering, computer engineering and computer networks curricula with wide 

use of the above-mentioned engineering educational standards and practices, i.e. the fundamentals of 

“lower level” curriculum development. 

▪Approaches to practical design of original master’s and bachelor’s degree-level educational 

programs with wide use of Bloom’s Taxonomy and Dublin Descriptors for description of program-

determined learning outcomes, i.e. the fundamentals of “upper level” curriculum development. 

▪Approaches to practical development of {֍ a competency matrix; and ֍ a compliance 

(correspondence) matrix for consistency of learning outcomes with components of the educational 



program; and ֍ a matrix for supplying of learning outcomes with correspondent components of the 

educational program}. 

VII.2. Practical Training 7.  

Preliminary student preparation of home-written individual lecture notes (leaflets) for step-

by-step planning and further running of the student’s trainee-narrated his/her own lesson on one of 

the student-selected topics of control engineering and/or computer networks with mandatory practical 

use of the international concepts of current engineering educational standards. 

The seventh practical class assumes a detailed Zoom-based discussion of all home-prepared 

individual approaches to effective teaching of a specific student-chosen course topic from the 

engineering domains of automation or network sciences with wide use of the concepts and standards 

of the CDIO-based approach to engineering education. 

 

VIII.1. Lecture Topic 8. ▪Elements of extremal pedagogic, psychology, conflictology 

(conflict resolution techniques), clinical psychology, psychotherapy (mental therapeutic counseling), 

psychological rehabilitation (rehabilitology, recreation therapy for mental healing) and social 

psychiatry for healthy lifestyle promotion. 

▪Scientific and social scientific approaches to pedagogical, psychological and socio-

engineering levels of phenomenological, socio-physical, and narrative-reflective descriptions of 

specific “learning”-and-“instructional” characteristics of “problematic” educational processes. 

▪Disturbed (perturbative) social dynamics of “problematic” and unsatisfactorily-controlled 

low-quality educational processes with joint negative impact of the following disturbing factors, 

resulting in badly-guided learning progress and unpredictable learning outcomes: 

֍ absence of learning interest;  

֍ disruptions and breakdowns in communication (communicational interaction);  

֍ absence of mutually-respective interpersonal communications and dialogs;  

֍ communication gaps and lack of understanding between instructor and students;  

֍ negative external environmental impact of large-scale well-being disturbing sources of 

severe social pressure, repressively and overwhelmingly acting on the academic community: 

□ war (military conflict) of local, regional or global level with death, people killing and 

infrastructure destruction in a war zone;  

□ foreign military occupation with a full scale robbery, looting, pillaging, racketeering, 

shakedown and extortion in the occupied territories;  

□ bad ecology, induced by uncontrolled environmental contamination and pollution of the 

surrounding land, water and air;  

□ epidemic or pandemic distribution of infectious diseases;  

□ illness-induced bad health of instructors and/or students;  

□ regular individual conflicts at personal, family and/or workplace levels;  

□ permanent overloading of hard-working student during intensive school or university 

education;  

□ high level of educational ambitions of younger undergraduate students, desperately 

competing for a strictly-limited number of available academic scholarships. 

▪Student psychotherapy-focused, corrective and remedial functions of university instructors, 

which are mandatorily required to practically realize educational attempts at successful establishment 

of “awakening” communications with persistent triggering of individual learning interest among 

some of course-enrolled “problematic” students. 

VIII.2. Practical Training 8.  

Students are preliminary encouraged to prepare for the eighth practical session and complete 

a detailed home-written report concerning one possible and practically-acceptable educationally-

psychotherapeutic approach to the construction of effective, student-centered and wellbeing-focused 

dialogs between instructors, excellent and “problematic” students, employers, and other stakeholders 

of the educational process. It is assumed that students will ground their home-written practical 

recommendations on effective “problematic” communication with wide use of existing social theories 

and approaches, available in contemporary educational, psychological, technical, legal and medical 

papers and international textbooks. 



Eighth practical Zoom-session is focused on joint instructor/student fulfillment of the 

corresponding comprehensive table “PrTable8” for a multi-criterial comparison of existing cross-

disciplinary approaches to a socio-technical description and the educational-and-psychological 

implications of practically alarming learning and instruction situations, severely disturbed with 

“problematic” student-induced violations of educational and academic integrity.  

Eighth Discussion participating students are encouraged to argue (argument) their statements 

with wide use of well-established definitions, concepts, methods and techniques of technical 

pedagogy, engineering didactics, psychology, psychotherapy, social and statistical physics, computer 

network sciences, control and systems engineering, dynamics and automation. 

 

IX.1. Lecture Topic 9.  

Acquaintance of prospective technical instructors with existing approaches to engineering 

curriculum enhancement with wide use of computational possibilities of available desktop and cloud 

freeware as information/communication technologies and learning tools (Figures 1 – 3). 

Description of actual computational approaches, mathematical techniques and socio-

educational implications of system, network and control engineering as well as application of 

interdisciplinary transport phenomena, statistical mechanics and network dynamics to computer-

based modeling of guided didactical learning and instruction processes. 

 

 
Figure 1. Instructor-proposed computational example of the first possible student home 

assignment for Lecture Topic 9 of the TUPMFEE course with computer-assisted 2D mapping of an 

undirected, unweighted graph {G} of a socio-communication network with 17 vertices for schematic 

visualization of 17 one-group students and 52 edges for general representation of 52 social 

communications between 17 group students-vertices. 

 

Student acquaintance with cybernetic, cyber-physical, networks-based, socio-physical, multi-

agent and holistic approaches to contemporary learning theories and socio-educational sciences. 



Explanation of modern socio-engineering and socio-physical approaches, associated with 

joint use of learning theory, information theory, methods of control and systems engineering as well 

as the concepts of irreversible thermodynamics to a thought-provoking description of normal and 

disturbed modes of educational dynamics. 

IX.2. Practical Training 9.  

All course-enrolled students are encouraged to prepare for the ninth practical classroom 

session with preliminary completion of a detailed home-written report concerning educational 

implementation of computational possibilities of one student-selected and freeware-implemented 

computer modeling method for a socio-computational description of practically acceptable modes of 

engineering education with successful achievement of curriculum-expected learning outcomes.  

The student-chosen specific computer simulation approach should provide socio-engineering 

interpretation and computational visualization of the socio-educational effects, associated with the 

proper establishment of constructive, effective, collaborative and creative communications between 

university students, classmates, instructors, prospective employers and other stakeholders in a 

sustainable higher educational process. 

The technical instructor notes that possible student-proposed and computer visualization-

supported additional illustration of “problematic” learning dynamics is highly welcomed as well. 

Zoom-based classroom session assumes joint instructor/class students fulfillment of the large 

comparative table “PrTable9” for multi-level comparison of existing socio-technical and socio-

physical computational approaches to computer-enhanced socio-engineering description and 

educational-psychological implications of “normally”-sustainable and “problematic”-disturbed 

learning dynamics with wide use of student-prepared preliminary home assignments. 

 

 
Figure 2. Instructor-proposed computational example of the second possible student home 

assignment for Lecture Topic 9 of the TUPMFEE course with computer-assisted 2D visualization of 

Tutte polynomial {TG} with dichromate {x, y}-portrait for undirected graph {G} of the socio-

communication network, shown in Figure 1, where {TG} is a 36th (thirty-sixth) order polynomial 

expression. 

 

Learning Outcomes and Social Implications for the TUPMFEE Course 



 

It was assumed that the author-mapped TUPMFEE course will ensure the practical 

achievement of the following range of curriculum-designed learning outcomes. 

C. Instructor-estimated learning outcomes for the TUPMFEE course in the cognitive domain: 

 

C.1. Detailed and profound understanding, common awareness and qualified practical use of 

applied methods of engineering didactics in contemporary STEM/STEAM education for the original 

lecturer’s development of student-friendly and student-centered courses for training of prospective 

technical instructors, qualified for individual teaching of scientific and technical disciplines from the 

fields of control and computer engineering. 

 

 
Figure 3. Instructor-proposed computational example of the third possible student home 

assignment for Lecture Topic 9 of the TUPMFEE course with computer-assisted 2D visualization of 

Whitney’s rank polynomial {WG} with bivariate {x, y}-portrait for undirected graph {G} of the socio-

communication network, shown in Figure 1, where {WG} is a 36th (thirty-sixth) order polynomial 

expression. 

 

C.2. Achievement of a confident level of skills formation, required for adequate, relevant, 

consistent, creative and successful practical application of contemporary educational methods and 

approaches like didactic transposition, educational reconstruction, mathematical constructivism, 

blended learning, flipped classroom and project-based learning together with instructional 

implementation of International and European standards of higher engineering education. 

C.3. Formation of persistent individual ability for student-centered pedagogical and 

psychological thinking, constructive vision of educationally-didactic conceptions, understanding of 

an instructionally-admissible level of methodological generalization, comprehension of and 

successful multi-iterative rethinking of student-acquired new social knowledge in direct and indirect 

forms. Graduate students are expected to demonstrate sustainable abilities for critical but constructive 

and benevolent analysis of objective advantages and known shortcomings of existing didactic 



approaches as well as educational and psychologic models/concepts of national and international 

levels. Engineering students should also be able to creatively assess and rethink their existing 

instructional experience, individually synthesize and construct new student-proposed socio-technical 

ideas, analogies and educational techniques, and develop reasonable socio-educational proposals and 

models. 

C.4. The prospective technical instructors should develop qualified abilities to successfully 

ensure student-centered compliance with the operation principles of educational, academic, 

institutional, and research integrity. Multilevel organizational-and-pedagogical peculiarities of 

integrity-related socio-educational processes determine both “normal” and “disturbed” modes of 

learning-and-instructional dynamics in the practical implementation of continuous and long-term 

educational processes of lifelong learning with the purpose of simultaneous achievement of 

sustainability and wellbeing criteria within the student/instructor community. 

 

The TUPMFEE Course Analysis 
 

Contemporary educational practice raises numerous and never-ending bureaucratic questions 

about who is in position to explain the mandatory graduate course of engineering pedagogy in a 

modern technical university: professional engineer (specialist in technical sciences) or professional 

educator (specialist in social sciences). 

There are several general requirements for a prospective TUPMFEE instructor regardless of 

the lecturer’s graduation and/or Ph.D. specialty: 

R.1. An engineering education instructor should be personally interested in practical 

application of mathematical, computer and cyber-physical modeling to the socio-physical and socio-

technical spheres of multidisciplinary social sciences and, in particular, to the field of education in 

scientific and technical disciplines. 

R.2. An engineering pedagogic lecturer should be prepared to continuous self-study of 

contemporary theories, methods and techniques of social, educational, psychological, medical, data, 

network, cybernetic and control sciences. 

R.3. An engineering didactics instructor should refrain from retranslation to his/her students 

the permanent hate speech, disdain, hostility and bullshit of many computationally-qualified but 

slightly arrogant and rather voluntarily narrow-minded engineers, mathematicians and physicists 

toward the “principally-unpredicted” spheres of social sciences, education, psychology, 

psychotherapy and social psychiatry. 

R.4. An engineering education instructor should not allow himself/herself to retranslate to 

his/her students the dismissive and moderately-disgusted attitude of creative specialists in social 

sciences, arts and humanities toward engineers, mathematicians and other STEM professionals. 

Persistent, “never-ending” and lifelong curriculum development activity is a mandatory 

obligation, heavy burden, bureaucratic routine, integral part of lifestyle, the way of thinking and the 

only practically available outlet for professional creativity for every successful technical instructor 

who is officially employed in a teaching, pedagogical or scientific-and-educational position in 

university, college or any educational institution. 

Every curriculum constructor always works under a severe “descending” administrative 

pressure and an “ascending” student pressure when all course-involved actors from the academic 

community are permanently dissatisfied with the “low rate” of instructor’s mapping of the 

mandatorily original curriculum, “insufficient depth” of deadline-limited instructional course-

narration, “insufficient complexity” and “insufficient relevance” of instructor-proposed original 

computational assignments. 

Students also complain of the principal “instructor’s incompetence” to astonish everyone with 

the unprecedented author-proposed course, which could be easily studied without home preparation. 

Quite often TUPMFEE course attendees have very complex practical questions concerning 

the formulation of original socio-technical analogies for engineering education. The first question 

students often ask themselves and the instructor is: “Where do these socio-technical/socio-physical 

ideas come from?” After students read a socio-technical paper, another student question arises: “Why 

didn’t the author-proposed socio-physical idea come to them, for instance?” It is necessary to confess 



that both student questions are really complex issues to answer. The TUPMFEE course instructor 

could briefly answer these questions and note that the gradual engineering transition (switching) from 

technical to social sciences is really a very individual mental process. The lecturer could also add that 

prospective technical instructors could be quite convincing with their endeavors if they base original 

socio-technical analogies on numerous physical and/or computational experiments, previously 

provided by them and/or their teams. 

The author-constructed TUPMFEE-course has found successful didactical implementation in 

the graduate and Ph.D.-level curriculum in the control-engineering department of Donbass State 

Engineering Academy, Kramatorsk, Ukraine. 

All TUPMFEE-course enrolled students independently confirmed the principal originality, 

thought-provoking nature, and friendliness for graduate engineering students, attractiveness and the 

“enchantment” of the author-mapped curriculum for the TUPMFEE-course. 
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