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7- Georgia Institute of Technology
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(RESEARCH NOTE)

REDEFINING THE OUTSTANDING ENGINEER
IN THE 21ST CENTURY

H. Sasani'
Received: 11 May 2025 ; Accepted: 27 November 2025
DOR: 10.22047/ijee.2025.522768.2172
DOI: 20.1001.1.16072316.1404.27.107.8.2

Abstract: Todays engineers operate in a highly interconnected world, where
stakeholders from diverse domains, cultures, and contexts come together, and social,
cultural, and political forces shape the success or failure of technological innovations.
Therefore, an outstanding engineer can no longer be measured solely by technical
skill. Recent views suggest that “the importance of the engineer in society is such
that his role cannot be limited to technical competence.”Not so long ago, engineers
were praised above all for their technical achievements, the ability to solve difficult
problems, create new products, or be master in a specific field. This classic view
reduced the outstanding engineer to someone specific. But now, leading engineering
institutions and global organizations are rethinking this image.

Keywords: Redefining engineer, outstanding engineer, century21
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IDENTIFYING THE MOST IMPORTANT FACTORS
AFFECTING THE PERFORMANCE OF TEACHING
ASSISTANTS (TAS) IN ENGINEERING FIELDS

S. A. Mosayebi' and M. Khani Alamoti?
Received: 11 November 2024 ; Accepted: 1 March 2025
DOI: 10.22047/ijee.2025.487523.2130
DOR: 20.1001.1.16072316.1404.27.107.7.1

Abstract: Today, teaching assistants play an undeniable role in improving student
learning. Therefore, identifying their problems can lead to a significant improvement in
the quality of students’ teaching and learning. The aim of this research is to investigate
the most important factors affecting the performance of teaching assistants, and at the
end, solutions are presented with the aim of helping to improve their performance. So,
after identifying the most important influencing factors, a questionnaire was given to
156 students with teaching assistant experience. The reliability of the questionnaire
was estimated as 0.78 based on Cronbach’s alpha method. Confirmatory factor
analysis (CFA) was used to check the correctness of the relationships considered in
the model. The results indicated the existence of a significant relationship between
all six latent variables with the main structure of assistants’ performance. Also, the
most important results showed that from the point of view of most assistants (96%),
more coordination with professors through holding regular meetings is among the
most effective factors. Also, most of the teaching assistants (83%) do not agree with
repeating all the material stated by the professors. Most of them (71%) do not consider
holding related training workshops to increase their teaching skills too.

Keywords: Teaching assistants, engineering students, education, confirmatory factor
analysis
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THE NECESSITY OF REVISING THE UNDERGRADUATE
POLYMER ENGINEERING CURRICULUM IN LINE WITH
INDUSTRIAL AND SCIENTIFIC DEVELOPMENTS

S. Tarashi', H. Vakili’ and S. M. Hosseini?
Received: 21 July 2025 ; Accepted: 4 October 2025
DOI:10.22047/ijee.2025.535994.2189
DOR: 20.1001.1.16072316.1404.27.107.6.0

Abstract: With the advancement of modern polymer technologies, the demand
for skilled professionals in the industry has significantly increased. However,
undergraduate polymer engineering programs still rely heavily on traditional curricula
and remain poorly aligned with scientific advancements and industrial needs. As a
result, many graduates lack the competencies required for effective entry into the
industry or for conducting advanced research. This analytical—critical study revealed
that the current structure and content of the polymer engineering curriculum in Iran
largely depend on outdated, memory-based models and suffer from shortcomings
such as weak practical training, lack of interdisciplinary education, outdated syllabi
not aligned with emerging technologies, and a noticeable gap between academia and
industry. Accordingly, this study proposes a comprehensive framework for curriculum
revision that emphasizes the integration of theoretical and practical approaches,
adoption of modern educational technologies, and enhanced university—industry
collaboration. The key finding is that implementing the proposed reforms through
the integration of theoretical, practical, technological, and interdisciplinary training
can empower polymer engineering graduates to meet the growing demands of the
polymer industry and contribute to the nation’s scientific development. This, in turn,
will enhance graduates’ employability, competitiveness, and capacity for innovation.

Keywords: Polymer engineering, curriculum revision, engineering education, skills-
based learning, educational innovation
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CONTENT ANALYSIS OF THE SYLLABUS OF MECHANICAL
AND INDUSTRIAL ENGINEERING DISCIPLINES BASED ON
THE INVENTIVE PROBLEM-SOLVING APPROACH

S. Z. Eslami!, M. Ayati’, M. A. Rostaminejad® and S. Salimi Namin*
Received: 4 February 2025; Accepted: 22 April 2025
DOI: 10.22047/ijee.2025.494453.2151
DOR: 20.1001.1.16072316.1404.27.107.5.9

Abstract: To enhance the quality of education and develop competent engineers,
university curriculamustinclude creative methods and solutions foraddressing complex
and unknown problems. This can be achieved through the adoption of innovative
and systematic approaches, such as the inventive problem-solving methodology. For
this aim, the present study was conducted to analyze the content of the syllabi for
mechanical and industrial engineering programs based on the principles of inventive
problem-solving. To achieve the research objectives, a qualitative content analysis
method of the deductive type was employed. The statistical population consisted
of approved syllabi by the Ministry of Science, Research, and Technology for the
undergraduate programs in Mechanical and Industrial Engineering. In this study,
purposive sampling (criterion-based) was utilized. The sample size in the Mechanical
Engineering course syllabus includes 31 credits, equivalent to 11 course titles. In
the industrial engineering courses, the total comprises 63 credits, equivalent to 21
course titles. The selected courses are among the key and important courses of the
curriculum, having a greater impact on empowering students to solve problems. The
data collection tool was a content analysis checklist, with components and indicators
determined based on TRIZ principles. The unit of analysis was the objectives
stated in the course syllabi. The recording unit was the content of the objectives.
Research results indicate that the courses mechanical vibrations (contradiction),
project management and control (resource and ideality), strength of materials, and
machine dynamics (functionality) in mechanical engineering, and the courses project
management and control, inventory planning and control, strategic management and
planning, and designing the creation of industries (resource) in industrial engineering,
align with TRIZ principles. At the end of the research, suggestions have been made to
consider inventive problem solving in curricula.

Keywords: Inventive problem solving, syllabus, content analysis, curriculum, engi-
neering education
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EXAMINING LABORATORY-BASED EDUCATION IN
ENGINEERING: BRIDGING THEORY AND PRACTICE

S. Asadian' and H. Eidi’
Received: 9 February 2025; Accepted: 23 April 2025
DOI: 10.22047/ijee.2025.505472.2154
DOR: 20.1001.1.16072316.1404.27.107.4.8

Abstract: The present study aimed to investigate the implementation status of
laboratory-based courses in engineering disciplines. The research employed a
survey method. The statistical population consisted of all undergraduate students
and graduates engineering fields up to the year 2023 at Azarbaijan Shahid Madani
University. The total population was 5,321 individuals, from which a sample of 357
was selected. Systematic random sampling was used to determine the sample size.
Data were collected using a researcher-made questionnaire. The face and content
validity of the questionnaire were confirmed by five educational experts holding
PhD degrees. Reliability was assessed using Cronbach’s alpha coefficient, which was
estimated at 0.781 for the entire questionnaire. In addition to descriptive statistics, one-
sample t-test and Friedman test were used to analyze the data and answer the research
questions. The findings indicated that the implementation status of laboratory courses
across six key components: Objectives, content, materials and facilities, activities and
methods, learning time, and educational space, was above average. Furthermore, the
Friedman test results revealed that the content dimension had the highest mean rank,
followed by activities and methods, while the objectives component ranked last.

Keywords: laboratory, laboratory courses, practical courses, engineering education
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REFLECTIONOFTHELABORMARKETCONDITIONSINTHE
ELECTRICITY INDUSTRY ON THE DECLINE OF INTEREST
IN TECHNICAL ENGINEERING EDUCATION
IN HIGHER EDUCATION OF IRAN

S. Pasandideh', A. Ghorban Shiroodi’ and H. Kamali?
Received 27 April 2025; Accepted: 25 July 2025
DOI: 10.22047/ijee.2025.519642.2167
DOR: 20.1001.1.16072316.1404.27.107.3.7

Abstract: This study investigates the impact of the electricity industry’s labor market
on the attraction and retention of skilled professionals and the trend in students’
inclination toward engineering fields. Employing a mixed-methods approach, it
combines secondary analysis of statistical data on engineering students and graduates
(1989-2021) with thematic analysis of interviews conducted with managers
and experts in the electricity sector. The results reveal a significant decline in the
number of engineering students from 1.5 million in 2014 to less than 762,000 in
2020, and electrical engineering graduates from 56,591 in 2015 to 20,431 in 2021.
This downward trend is partly attributed to labor market conditions in key industries
such as electricity. In this sector, economic instability, declining investment, hiring
constraints, and financial difficulties in private firms have reduced the motivation to
study engineering, diminished retention in the industry, and increased professional
migration. The study concludes by emphasizing the need to revise human resource
policies, boost investment, foster innovation in the electricity sector, and strengthen
university-industry collaboration.

Keywords: Engineering disciplines, electrical engineering, higher education, elec-
tricity industry, labor market
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EFFECTIVE TEAMWORK IN ENGINEERING EDUCATION:
ITS IMPACT ON STUDENT CREATIVITY, INTERACTION,
AND LEARNING

B. Beigpourian'!
Received 25 February 2025; Accepted: 28 May 2025
DOI: 10.22047/ijee.2025.508342.2157
DOR: 20.1001.1.16072316.1404.27.107.2.6

Abstract: The world’s most reputable engineering education accreditation institutions
have explicitly emphasized the necessity of acquiring effective teamwork skills,
interaction skills, and creativity by engineering students. However, no research in
Iranian universities examines effective teamwork in engineering education and its
impact on student creativity and interaction. This research proposes a framework based
on a theoretical model and previous research findings to fill this research gap. This
framework proposes a method for using effective teamwork in engineering classes
by suggesting appropriate methods for team formation, managing team dynamics,
teaching effective teamwork, and conducting peer evaluation. Then, to evaluate the
impact of this effective team model, three experimental groups were studied: Group
1, which carried out a class project in an individual activity, Group 2, which carried
out the activity as a team without using effective teamwork recommendations, and
Group 3, which experienced effective teamwork with the help of the proposed
framework. Finally, the scores of creativity, interaction with classmates, and learning
of students were compared using the one-way ANOVA method, and it was found that
if teamwork is used, students’ creativity, interaction, and learning increase, and if
effective teamwork strategies are used, students’ creativity and interaction increase
further.

Keywords: Teamwork, team dynamic, creativity, engineering education, team crea-
tion
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ABSTRACTS

ARTIFICIAL INTELLIGENCE, DIGITAL LITERACY, AND
ACADEMIC ENTREPRENEURSHIP: EXAMINING THE
ROLE OF SELF-EFFICACY AND SOCIAL SUPPORT

A. Hajizadeh!, M. Hassani?, and N. Shirbagi’
Received 30 April 2025; Accepted: 22 July 2025
DOI: 10.22047/ijee.2025.519003.2168
DOR: 20.1001.1.16072316.1404.27.107.1.5

Abstract: The present study aimed to examine the combined effects of artificial
intelligence and digital literacy on the entrepreneurial intention of graduate students
at Urmia University, and to analyze the mediating role of entrepreneurial self efficacy
and the moderating role of perceived social support. The research aim is applied in
purpose and employs a descriptive correlational design based on structural equation
modeling (SEM). The statistical population comprised 901 postgraduate students
from the Faculties of Engineering and Electrical and Computer Engineering at Urmia
University, of whom 300 were selected through stratified random sampling. Data
were collected using established questionnaires whose validity and reliability were
confirmed. The analyses were conducted with SPSS and AMOS version 26 using
SEM techniques. The findings indicate that both artificial intelligence and digital
literacy exert a positive and significant influence on students’ entrepreneurial
intention. Moreover, entrepreneurial self efficacy serves as a significant mediator in
these relationships. Additionally, perceived social support moderates the association
between digital literacy and entrepreneurial self efficacy, strengthening this link,
whereas its moderating effect on the relationship between artificial intelligence and
entrepreneurial self efficacy was not significant. The results underscore the importance
of enhancing digital competencies and fostering entrepreneurial self efficacy within
university curricula to promote the development of entrepreneurial intention among
students.

Keywords: Artificial intelligence, digital literacy, entrepreneurial intention, entrepre-
neurial self efficacy, university ecosystem
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