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81.59  eighty-one point five nine
—2.3-10° minus two point three times ten to the six
[=—=2300000 minus two million three hundred thousand]
4-107%  four times ten to the minus three
[=0.004 = 4/1000  four thousandths]
7w [=3.14159...] pi [pronounced as ‘pie’]
e [=271828...] e [base of the natural logarithm]
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1.4 PROBLEM-SOLVING APPROACH.

Solving problems is a centerpiece of an engineer’s activity. As engineers, as use our
creativity to find new solutions to problems that are presented to us. A well-defined
approach can aid significantly in solving problems. The examples in this text highlight an
approach that can be used in all facets of your career, as a student and as an engineer in
industry. The method is outlined in the following nine steps:

1. State the problem as clearly as possible.
2. List the unknown information and given data.
3. Define the unknowns that must be found to solve the problem.

4. List your assumptions. You may discover additional assumptions as the analysis
progresses.

5. Develop an approach from a group of possible alternatives.

6. Perform an analysis to find a solution to the problem. As part of the analysis, be sure
to draw the circuit and label the variables.

7. Check the results. Has the problem been solved? Is the math correct? Have all the
unknowns been found? Have the assumptions been satisfied? ...
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13.48 Determine the input-output relationship for the op amp circuit of Fig. 13-22.

Solution: Assume the inverting terminal to be virtual ground; then by KCL at the inverting

node,

PR B NPT (1)
R R dt

Rearrange (1) and integrate to find

1

v, (t):.[odv" :—éj‘;(\z, +v,)dt+v, (O) (2)

wherev, (0) is the capacitor voltage at t=0. Clearly, the circuit is a summing integrator.

(<)

4.10 Troubleshooting Techniques.

The art of troubleshooting is such a broad topic that a full range of possibilities and
techniques cannot be covered in a few sections of a book. However, the practitioner should
be aware of a few basic maneuvers and measurements that can isolate the problem area and
possibly identify a solution.

Quite obviously, the first step in being able to troubleshoot a network is to fully understand
the behavior of the network and to have some idea of the expected voltage and current
levels. For the transistor in the active region, the most important measurable dc level is the
base-to-emitter voltage. ...

@)
31 dwlgy 9l cuin o Jlio (<) Jaeger & Blalock, 2022) 51 aliweo Jo gy (<) oduis yuyod (s cyio 31 addigos .Y JSi
)5 slosaly &G 51 oul wlasdlo (o) (Boylestad & Nashelsky, 2006) 51 sbcus sy g, () (Cathy, 1990)
(Analog Devices, 2023) j| SgJUl5 < douiie (o) (Tektronix, 2023)

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this
product or any products connected to it.

To avoid potential hazards, use this product only as specified.

Only qualitied personnel should perform service procedures.

To Avoid Fire or Personal Injury

Use proper power cord. Use only the power cord specified for this product and
certified for the country of use.

Connect and disconnect properly. Do not connect or disconnect probes or test
leads while they are connected to a voltage source.

Connect and disconnect properly. Connect the probe output to the measurement
instrument before connecting the probe to the circuit under test. Connect the
probe reference lead to the circuit under test before connecting the probe input.
Disconnect the probe input and the probe reference lead from the circuit under test
before disconnecting the probe from the measurement instrument. ...
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8. (e,=5 \/0) How do you say the following expressions in English?
- VatVe-Ve=0
- (¥/5-2y)+z
- A=-142°

@
9. (o, Y) Describe what you see in each picture using complete sentences in English.
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- If the amplifier has no DC biasing problems, what might prevent the signal from going from

one stage to the next?

- What might happen to a small-signal amplifier if some of the bias circuit parts are broken
(i.e.. they show much higher resistance than their expected -or nominal- value)?

FAULT

SYMPTOMS

Bias component failure open
circuit or high value resistors

Results in a large change in
operating point usually tend-
ing to cut transistors off. This
gives either grossly distorted
output or no output at all.

Short circuit decoupling or
coupling capacitors

Again a large change in
operating point usually tend-
ing to force transistors to
conduct much harder.
Grossly distorted output.

Coupling capacitors
open circuit

No transfer of signal from
one stage to next. All d.c.
bias levels normal. No output
signal.

Signal decoupling capacitors
open circuit

Low gain, since series negative
feedback is introduced.

Power line decoupling
capacitors open circuit

Increase in “hum” level

(100 Hz) at amplifier output.
The first stage of a pre-
amplifier is normally supplied
from a decoupled line.

Open circuit feedback
line

Excessive gain with instability
and possibly oscillation.

Noisy transistor or
resistor at input

Poor signal-to-noise ratio.
(Always check early stages
first.)

Change in coupling and
decoupling capacitor values
to lower value

Reduction in bandwidth.
Poor low frequency response.
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Scientific Report
CHALLENGES OF HIGHER EDUCATION IN ENGINEERING
FIELDS

J. Faiz!
Received: 17 August 2023 ; Accepted: 17 January 2024
DOI: 10.22047/ijee.2024.410688.2001

Abstract: In recent years, in the world as well as in Iran, there is little interest
of engineering and basic sciences, and the number of high school students who
choose mathematics and sciences is decreasing. Despite the fact that the number
of engineering colleges in the country has increased in recent years, the number of
applicants for education has decreased sharply. This decrease in the long term will
cause a shortage of efficient specialists in the country’s industries because weaker
students will be attracted to engineering fields, which will be rare talented among
them even if the number of graduates does not decrease. There are many reasons for
this decreases, which are discussed in this article. It is tried to find ways to increase
the interest of students in the mentioned fields in the future and reduce the severity
of the problems that the country will face in the coming years. Students’ lack of
knowledge about engineering fields and the factors that lead to choosing other fields
have been studied. It is found that investment in engineering education is the basis of
economic development, and it is the existence of expert and skilled forces that makes
the investment of large companies possible.

Keywords: Higher education, engineering fields, engineering education, economic
development
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IDENTIFYING THE COMPONENTS OF DISCUSSION
SKILLS IN THE PROCESS OF LEARNING
ARCHITECTURAL DESIGN

A. Rezvani' and M. Yazdani?
Received: 21 November 2023; Accepted: 21 February 2024
DOI: 10.22047/ijee.2024.425282.2027

Abstract: Under the influence of psychology and learning theories, education and
the field of education have experienced significant changes; Thus, paying attention
to the internal processes in learning provides a platform for dealing with topics such
as “discussion”. The current research was conducted with the aim of identifying the
components of discussion skills in the form of indicators, goals and dimensions and
how to use them in architectural design education. The current research strategy is of
qualitative type and for data analysis meta-composition and content analysis methods
have been used consecutively. The results of the coding of documentary data and
interviews in NVIVO software show that the components of discussion skills include
9 indicators, 3 goals and 2 dimensions. Indicators include: “participatory discussion”,
“constructivist discussion”, “discussion connection and memory function”,
“discussion link and accurate expression skills”, “discussion role in professional
activities”, “discussion as an oral test”, “discussion as a design language”, “discussion
as an interactive aspect of the design process” and “discussion as a visual test”. The
purpose of the discussion has three basic reasons: first, to inform; second, to convince;
third, to solve the problem. Finally, due to the special and unique nature of the visual
sense in the field of architecture, if the two dimensions of “verbal discussion” and
“visual discussion” are used in teaching architectural design at the same time based
on the provided educational solutions, in addition to the attractiveness of learning
and its potential cognitive benefits, it causes effective areas of learning development.

Keywords: Discussion, architectural education, learning process, learning environ-
ments, architectural design
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A NEW STRUCTURE AND TEACHING APPROACH BASED
ON PROFESSIONAL NEEDS FOR THE UNDERGRADUATE
COURSE ‘ENGLISH FOR ELECTRICAL ENGINEERING’,
A CASE STUDY

A. M. Sodagar !
Received: 3 November 2023 ; Accepted: 30 January 2024
DOI: 10.22047/ijee.2024.423545.2022

Abstract: This paper proposes a new combination of contents and a teaching approach
for the ‘English for Electrical Engineering’ undergraduate course. This proposition
targets the current and future needs of an electrical engineer, focused on reading,
comprehension, and writing, and slightly touches upon speaking and listening as well.
The structure of the course is based on in-class delivery of the content in such a way
that it maximally attracts the participation and contribution of students. For reading
and comprehension, a wide variety of scientific and technical texts are used including
textbooks, laboratory instruction manuals, user manuals, catalogues, brochures,
and also datasheets. The texts are chosen to cover various subspecialties within the
electrical engineering discipline. Captured from the texts discussed in the class, a
rich vocabulary is gradually formed comprising numerous word clusters. Feedback
of the students on the content and delivery of the course was collected through a
questionnaire in three parts. According to the evaluation results, around 87% of the
students participated in the class were satisfied with the fulfillment of their English
language needs and expectations through the proposed course structure and content,
as well as the teaching approach.

Keywords: Course design, electrical engineering students, content generation,
English language needs, academic purposes, language skills

1- Ph.D, Research Lab. for Integr. Circ. & Syst., K.N.Toosi Univ. of Tech., Tehran, Iran. E-mail: amsodagar@gmail.com
and EECS Department, York University, Toronto, Canada



4 g Iranian Journal of Engineering Education, The Academy of Sciences of I. R. of Iran, Vol. 25, No.100, Winter 2024

CREATIVE ENGINEERING APPROACH FOR PERSISTENT
SIMULATION OF ENGINEERING SYSTEMS IN SOFTWARE
ENVIRONMENTS

A. Mansouri' and R. Gavagsaz-Ghoachani ?
Received : 8 September 2023 ; Accepted : 11 December 2023
DOI: 10.22047/ijee.2023.415346.2009

Abstract: Engineering education, alongside various fields of engineering, requires
research and importance. In engineering sciences, numerical simulation using
computer software is one of the important research tools for engineers. MATLAB/
Simulink software is one of the practical engineering software. Due to its wide range
of applications, training in this software is of particular importance. In this paper,
a training method based on a coherent set of blocks used for engineering systems
is introduced. This method is based on images and the goal is to implement the
blocks in the Simulink environment. Factors such as the name, appearance, and
performance of block components are important. The proposed method is effective
in improving the recognition and mental maintenance of these factors. Examples of
implementing this idea at different levels are introduced as assignments or tests. The
experience of implementing this method over several semester shows that it can be
easily implemented on various engineering systems. The results from surveys on
sustainability, recognition, and psychological aspects are analyzed. The effectiveness
of the proposed package is investigated through pre- and post-test.

Keywords: MATLAB, Simulink software, engineering education, software skills,
sustain
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INVESTIGATING THE RELATIONSHIP BETWEEN MATH,
COMPUTER AND SCIENCE SELF-EFFICACY AND THE
ACADEMIC PERFORMANCE OF
ENGINEERING STUDENTS

M. Abolghasemi Najafabadi' and K. Nosrati?
Received: 4 September 2023; Accepted: 8 January 2024
DOI: 10.22047/ijee.2024.414346.2008

Abstract: The aim of the present research was to examine the relationship between
self-efficacy in mathematics, computer science and engineering students’ academic
performance. This research was applied and descriptived and correlational. The
population of this research includes all engineering students of Isfahan University
of Technology in the academic year 1402-1401 and multi-stage cluster sampling
method. Questionnaires used to collect information include mathematical self-
efficacy questionnaire (MSES), Murphy, Kuro and Owen self-efficacy questionnaire
and Henderson Questionnaire were used to measure science self-efficacy. The validity
and reliability of this questionnaire has been confirmed in past researches. In this
research, the validity of these questionnaires has been checked and confirmed by
subject experts, and its reliability has been confirmed by Cronbach’s alpha. The data
obtained from the questionnaires were used by means of descriptive statistics such as
mean and standard deviation and inferential statistics such as Pearson correlation and
multiple regression. The results of the data analysis indicated that having self-efficacy
in mathematics and computers can predict academic performance and science has a
correlation with academic performance. Meanwhile, mathematics self-efficacy has
the greatest power to explain mathematics performance, followed by computer and
science self-efficacy, which has the power to explain the academic performance of
undergraduate engineering students.

Keywords: Math self-efficacy, computer self-efficacy, science self-efficacy,
academic performance, engineering students
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ATTITUDE OF ENGINEERING STUDENTS OF SHIRAZ
UNIVERSITY TOWARDS THE RELATEDNESS OF THE
GRADUATE CURRICULUM WITH SUSTAINABLE
DEVELOPMENT

M. Mohammadi' , R. Shirin Hissar ? and Q. Salimi ?
Received: 1 October 2023 ; Accepted: 9 December 2023
DOI: /10.22047/ijee.2023.414181.2007

Abstract: The purpose of this study was to the engineering Implemented graduate
curriculum at Shiraz University based on the sustainable curriculum framework. The
research method was descriptive survey design. The statistical population included
all engineering graduate students. By using a stratified random sampling method, 400
students were selected. The research tool was the sustainable curriculum scale, which
was distributed among the sample students after calculating the validity and reliability.
To analyze the data, the T-test method of a sample of SPSS 19 software was used.
The results of the research showed that: the logic, objectives, and content of Shiraz
University engineering courses implemented curriculum, the general objectives of this
curriculum, and its academic content headings, skill headings, and attitude headings,
are align with the logic of the curriculum. They are stable and correspondence.
However, based on the student’s point of view, the role of the instructors in teaching and
learning and the teaching and learning methods used in the implemented curriculum,
educational resources and educational assistance, engineering students’ learning
activities, course time, educational space for implementing the curriculum, methods,
based on the students and the evaluation methods used, are not consistent with the
sustainable curriculum elements. According to the results of the research, it can be seen
that that sustainable engineering education is a vital component in dealing with climate
change and promoting a greener future. With the increasing demand for sustainable
infrastructure, renewable energy sources and environmentally friendly technologies,
the engineering curriculum of Shiraz University must adapt to these needs.

Keywords: Implemented curriculum, sustainable development, graduate studies,
engineering, evaluation
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ABSTRACTS

THE FRAMEWORK FOR IMPROVING THE CONTENT OF
CIVIL ENGINEERING UNDERGRADUATE EDUCATION,
WITH THE APPROACH OF TRANSFERRING
ENTREPRENEURIAL SKILLS

A. Mohammadi' , A. Momayez? and S. Mahmoud Taheri3
Received: 16 September 2023; Accepted: 23 January 2024
DOI:10.22047/ijee.2024.416586.2010

Abstract: A framework has been proposed to improve the content of civil engineering
undergraduate education with a focus on transferring entrepreneurial skills. Using a
mixed-exploratory research method, 11 university experts were interviewed and a
conceptual model with 9 components (ecosystem, tests and evaluations, structure,
incentives, general/theoretical courses, projects (Structural and road design), internship,
complementary courses and Kehad, extracurricular activities) was developed. Based
on the sub-components, solutions have been presented for improving the content
of civil engineering undergraduate education by transferring entrepreneurial skills.
Then, based on the model, a questionnaire including 35 Likert-scale questions and 2
ordinal questions was designed and distributed to a sample of working civil engineers
(experts). The obtained data were analyzed with the Friedman test, and the questions
were ranked according to the priority of the experts. Finally, based on the top 20
priorities, suggestions were made to policymakers, professors, entrepreneurs, and
students. For example, visiting construction sites as extracurricular activities was the
suggestion of professors and the first priority of experts, also, the lesson proposal
under the title “Innovative Project” was one of the 20 primary priorities of experts.

Keywords: Entrepreneurship education, Friedman test, engineering education, civil
engineering, exploratory mixed method
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