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1- European Network for Accreditation of Engineering Education (ENAEE)
2- Accreditation agency for study programmes of engineering, Information science, natural sciences and mathematics
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1- Accreditation Board for Engineering and Technology (ABET)
2- Professional Engineer (PE) Licensure Standards
3- National Council of Examiners for Engineering and Surveying (NCEES)
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2- Minor
5- Computer Aided Drafting (CAD)

1- Liberal arts
4- Engineering council

3- Accreditation
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1- CDIO Initiative (Conceive, design, implement, operate)
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PROVIDING A TECHNOLOGY-BASED TECHNICAL AND
ENGINEERING TRAINING MODEL TO ENHANCE THE
PROFESSIONAL COMPETENCIES OF OIL AND GAS
SERVICE COMPANIES

M. Behifar!, M. R. Razavi? and P. Jafari’
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Abstract: Using technology to train and learn employees play a significant role in their
professional development. The aim of developing a technology-based technical and
engineering education model is to promote professional competencies. To achieve the
goal, the paradigm of pragmatism and a mixed approach with a sequential exploratory
design were used. To collect data, 17 semi-structured interviews were conducted with
industrial and academic experts using a purposeful method, and explicit and implicit
content analysis was applied using categorical analysis techniques, resulting in 15
constructs. Data were collected by purposefully selecting 37 experts and completing
a paired comparison matrix questionnaire (15*15). The relationships between the
structures were explained using the fuzzy DEMATEL method, the structures were
leveled using the interpretive structural modeling and the final model was presented.
The findings showed that block chain technology in certification, the internet of
industrial things in education, artificial intelligence and learning analytics, virtual
and augmented reality, and digital learning infrastructures affect the technical and
engineering education system. Deep learning and knowledge consolidation, learner
participation and engagement, and transfer of learning to the workplace affect service
provider empowerment and technological self-efficacy. Technological competencies,
problem-oriented competencies, and communicative-interactional competencies lead
to the professional competencies of service providers.

Keywords: Technical and engineering education, technology-based, the professional,
competencies, oil and gas service providers
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TEACHING COMPLEX CONCEPTS THROUGH A HUMOROUS
QUESTION-AND-ANSWER APPROACH: A CASE STUDY IN
RENEWABLE ENERGY ENGINEERING
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Abstract: Teaching in interdisciplinary fields such as Renewable Energy Engineering
faces various challenges, including conceptual complexity and the heterogeneity of
students’ academic backgrounds. This study aimed to propose and evaluate a novel
instructional method called P.N.P. (Persian acronym for “Simple Question, Key
Point, and Humorous Answer”). The P.N.P. approach is based on posing simple,
seemingly obvious questions accompanied by humorous answers across three levels
of difficulty, with the goals of stimulating curiosity, reducing anxiety, and promoting
active classroom interaction. The research employed a quasi-experimental one-group
pre-test—post-test design, and the study population consisted of Renewable Energy
Engineering students at Shahid Beheshti University. Data were collected using
a written test and a multi-construct questionnaire assessing retention, cognition,
psychological aspects, interaction, and limitations. Results from implementing this
method over seven academic years indicated that P.N.P. led to a statistically significant
increase in students’ test scores. Moreover, questionnaire analyses conducted in SPSS
27 showed concurrent improvements in concept retention, cognition, psychological
indicators, and instructional interaction. Accordingly, P.N.P. “which integrates
humor, multi-level content structuring, and active participation” can be regarded as
an indigenous and creative model for enhancing teaching quality in specialized and
complex domains.

Keywords: Engineering, education, humor in education, active learning, interactive,
teaching, renewable energy.
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DIMENSIONS OF MATHEMATICS DECLINE IN IRAN:
A WARNING FOR THE FUTURE OF SCIENCE AND
ENGINEERING EDUCATION
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Abstract: The decline in demand for studying mathematics and physics in high
school and, subsequently, the decline in demand for studying various engineering
and basic science disciplines has become one of the fundamental challenges of the
country’s higher education system in recent years. A challenge whose consequences
go beyond universities and affect the future of the country’s scientific, technological,
and industrial development. The aim of this article is to systematically analyze the
dimensions of this phenomenon and explain its educational, social, economic, and
structural roots, focusing on the role of mathematics education as the foundation for
training engineers and basic science specialists in the country. The present study was
conducted with a descriptive-analytical approach and using secondary data, official
documents, statistical reports, and critical analysis of previous research. The findings
show that the quantitative decline in students choosing mathematics-physics, along
with the qualitative decline in mathematics learning based on the results of international
tests (TIMES study), negative attitudes towards engineering disciplines, the mismatch
of curricula with labor market needs, and the weakening of university-industry ties
are key factors in the decline in the tendency towards these disciplines (technical-
engineering and basic sciences). The results also indicate that the continuation of this
trend, in addition to weakening the foundations of science, technology, engineering,
and mathematics education (STEM education or popular education), can lead to a
shortage of specialized human resources, a decline in innovation, and a weakening
of the foundations of sustainable development. Finally, the article suggests ways out
of the current situation by emphasizing rethinking mathematics education, improving
the quality of curricula, and providing practical solutions to improve the interaction
of the education system with society and industry.

Keywords: Science education, engineering education, STEM education, quantitative
decline in mathematics, qualitative decline in mathematic
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RENEWING ENGINEERING CURRICULA WITH AN
EDUCATION FOR SUSTAINABLE DEVELOPMENT
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Abstract: The present study aims to design a curriculum renewal model for
engineering education based on the principles of Education for Sustainable
Development (ESD). This applied research employs a synthesis-based approach and
a qualitative meta-synthesis methodology, which goes beyond summarizing findings
by integrating and deeply interpreting data to provide a comprehensive understanding
of the research topic. Data were analyzed using qualitative content analysis. The
findings indicated that, at the data synthesis stage, three axial codes "the effective
competencies of faculty members, foundational capabilities of engineering students,
and the university’s fundamental and institutional capacities” serve as antecedents for
curriculum renewal grounded in ESD. Key processes of renewal included redefining
philosophical orientation and goal-setting, designing and redesigning structural
and content elements, transforming teaching—learning strategies, implementation,
monitoring, revision, and institutionalization. Outcomes were categorized at three
levels: individual and educational, organizational and social, and environmental
and economic. Overall, the results suggest that integrating ESD into engineering
education is no longer optional but a global imperative. This integration enables
universities to align with the United Nations’ Sustainable Development Goals, ensures
the preparation of future engineers, and equips them to address the complex social,
environmental, and technological challenges of the twenty-first century.
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ABSTRACRT: Considering the increasing trend of engineering graduate attrition
in recent years, the present study aimed to design a retention model for engineering
graduates in universities and higher education institutions. This qualitative research
was conducted with a data-based theorizing approach and with the participation of
30 professors, experts, and managers in the field of engineering, who were selected
through purposive sampling. Data were collected through semi-structured and in-
depth interviews and analysed using qualitative content analysis in three stages of
open, axial, and selective coding in MAXQDA 20 software. From a total of 805 initial
codes, 32 concepts were extracted by merging similar concepts and organized with-
in the framework of the paradigmatic model of grounded theory. The results of the
research show that the phenomenon of engineering graduate retention is influenced
by a set of causal conditions, contextual conditions, and intervening conditions and
it is realized through strategies such as empowering knowledge-based companies,
leadership and management in the industry, innovative development, optimizing em-
ployment or career paths, reforming the educational system, and creating a social and
cultural platform. The consequences of this model include scientific transformation
and innovation, economic and industrial development, and the preservation and de-
velopment of capital.

Keywords: Retention, engineering, graduates, universities and higher education, in-
stitutions, grounded theory
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BACHELOR’S DEGREE IN IRAN: SOLUTIONS,
CONSIDERATIONS, AND POLICY REQUIREMENTS
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Abstract: The reconsideration of the duration of engineering bachelor’s degree
has recently been placed on the agenda of MSRT in Iran. This applied study aimed
to identify solutions, considerations, and requirements by adopting a qualitative
approach. Data were collected through document analysis and expert panels, and
analyzed using thematic analysis. Participants included higher education experts
selected through a snowball sampling method. Findings revealed that, in developed
countries, a structured diversity of academic degrees with distinct functions ensures
closer alignment between higher education and labor market needs. Results further
indicated that offering three types of engineering bachelor’s degrees- namely, the
standard 4-year academic degree in universities, and 3-year applied and vocational
degrees in Iran’s skill-oriented institutions would allow curricula to be more
effectively tailored to professional and academic pathways. Diversification at the
associate, master’s, and doctoral degrees also emerged as feasible options. However,
the establishment of a National Qualifications Framework for Higher Education
in Iran is considered a strategic necessity to systematize this diversity. The study
concludes that the internationally recognized standard duration of a full engineering
bachelor’s degree is four years (120—125 credits), and reducing this duration would
conflict with global regulations.

Keywords: Bachelor degree, diversity of academic qualifications, engineering, align-
ment of higher education with labor market, national qualifications framework
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