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The curriculum, as one of the most complex domains of education, endeavors to teach various types
of knowledge and skills to learners and prepare them to accept responsibility in life. Among these, the
hidden curriculum in the field of engineering education, although an important issue, has received less
attention. Engineering graduates acquire a major part of their engineering ethics through the hidden
curriculum in educational environments; therefore, for the proper formation of the professional ethics of
engineers and in order to prevent any ethical challenges, it is necessary to know how the process of the
hidden curriculum's influence on the formation of the professional ethics of engineering students occurs.
In this regard, this research was conducted with the aim of investigating the mutual influence of the
hidden curriculum elements of professional ethics among engineering students. The research method was
descriptive-correlational with an emphasis on structural equation modeling. The statistical population of
the research was all doctoral students of the engineering faculties of Shahid Beheshti University,
numbering 321 individuals, and the sample, according to Cochran's formula, was 176 individuals,
selected through proportional stratified sampling. Data collection was carried out based on a researcher-
made questionnaire whose Cronbach's alpha coefficient was 0.942, and its face and content validity were
confirmed by experts. The findings of the research indicated that the field of practice and the educational
system, the educator and the educational system are elements of the hidden curriculum of engineering
ethics that have the greatest mutual influence on each other in the implicit teaching of engineering ethics
in educational environments. Also, the highest positive and significant influence coefficients of the
engineering ethics components of the hidden curriculum were as follows: creating learning motivation
on the educator element, empathy on the learning partners element, attention to practical courses on the
field of practice element, and preservation of natural and national resources on the educational system
element. Also, in general, the results of the research showed that the hidden curriculum is an efficient
tool for acquiring engineering ethics and can act as a shield against processes that lead engineering
students toward indifference to engineering ethics. The achievements of this research can be used in
designing curricula and educational policymaking to strengthen the professional ethics of engineering
students.
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Extended Abstract

Introduction

Engineering is not only a technical field, but a human and ethical profession whose decisions can have
extensive impacts on society and the environment. For this reason, in recent years, attention to professional
ethics education in engineering programs, especially in the face of emerging technological challenges such
as artificial intelligence, climate change, and advanced technologies, has intensified (Hardebolle et al.,
2024). Engineering ethics refers to the principles and ethical values that engineers must observe in carrying
out their professional duties so that their decisions and actions are consistent with social responsibilities,
public safety, and human welfare. This field helps engineers to make decisions based on honesty, fairness,
and respect for human rights and the environment in the face of technical challenges and complexities.
Engineering ethics has a special emphasis on the importance of sustainable development, transparency, and
social responsibility and plays an important role in strengthening public trust in the engineering profession
(NSPE, 2023).

The components of engineering ethics, as presented by international engineering associations, include
the most important professional values common in all engineering disciplines, such as teamwork skills,
honesty, safety, correct use of natural and national resources, and responsibility (NSPE, IEEE, & ASCE,
2023). These associations have emphasized that the fundamental principles of engineering ethics are being
redefined. Recently, the concept of "ethical competence" and "ability to recognize ethical and professional
responsibilities in various situations" has been considered in this regard (ABET, 2025). Given that
engineering products and services have a greater impact on human life than ever before, it can be claimed
that these influences have made the professional responsibility of an engineer more significant. Therefore,
in today's world, engineering education needs to understand various technical and scientific dimensions and

the important and complementary dimension of engineering ethics.

Formal educational environments are the most important place for preparing future engineers and are
responsible for teaching professional and ethical values. The curriculum, as one of the most important
components of education and training, attempts to teach various types of knowledge and skills to learners
and prepare them to accept responsibility in life. Curricula are classified by experts into different types,
including Posner's classification (1998) and Fathi Vajargah (2021), who have mentioned curriculum types

as follows: formal curriculum, which is explicitly stated in the administrative structure of the educational
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system; hidden curriculum (implicit and unintended learning that may be learned by students but has not
been explicitly stated); and null curriculum, which refers to what is not taught. Some have also referred to
the learned curriculum, which means what the learner actually experiences, and the expected curriculum,
which means the curriculum that has been anticipated, and the concealed curriculum (Fathi Vajargah &
Bazdar, 2021). Fathi Vajargah (2016) has mentioned three types of curriculum: formal, hidden, and null.
The formal curriculum includes cases that have been explicitly mentioned, and the null curriculum refers
to what has been omitted from the formal curriculum and has not been addressed. Some experts have also
considered the hidden curriculum as including all four elements of curriculum: objectives, content, teaching
method, and evaluation; however, what learners learn is limited to the formal curriculum and is far beyond
it; because learning takes place under the influence of the hidden curriculum, such as classroom atmosphere,
lesson order, discipline, and communication and interactions between learners and teachers and other
factors (Fathi Vajargah, 2016).

Based on the theories of Baradaran and others, which have been validated in the American education
system, all engineering curricula should be a kind of education that enables students to adhere to ABET
standards. In this regard, the content of the professional ethics curriculum has not been considered as it
should be. Therefore, attention to ethics education through different types of engineering curricula in
engineering faculties is necessary (Taebi & Kastenberg, 2019). Given this necessity and considering the
direct and indirect impacts of engineering on human life and the environment, universities around the world
are undergoing changes in engineering education and the integration of engineering ethics in various types
of engineering curricula. In this regard, especially Western societies have addressed the capability of the
formal and explicit curriculum in teaching engineering ethics, and the growing need to understand ethical,
social, economic, and safety considerations in the engineering profession and attention to professional
ethics education in engineering faculties and curricula has led to the formation of courses with the subject
of engineering ethics at the international level and research has been conducted in the field of selecting
appropriate teaching methods and various evaluation methods. There are several methods for incorporating
professional ethics into engineering curricula that have been used over the years, including engineering
ethics as a separate subject, ethics courses outside the discipline, and across the curriculum. Despite
unlimited efforts in this field, including trained and capable instructors in implementing various teaching
and evaluation methods, there have always been many obstacles in the formal teaching of engineering ethics

that prevent the effectiveness of formal engineering ethics education as a subject.
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According to the review of research, around the problems of formal ethics education in engineering, the
most important of these problems are as follows: lack of awareness of the results of combining practical
skills with theoretical and technical skills; neglect of engineering faculties to the issue of engineering as a
profession; lack of interest of engineering students in learning professional needs; ignorance of engineering
ethics as a profession; lack of familiarity of students with codes and standards; lack of tolerance for
unethical small acts that do not have a professional outlook; students' inability and skill deficit in self-
evaluation and continuous engineering becoming; internalization of ethical values during the engineering
student period until becoming an engineer; unnecessary focus on engineering matters and not evaluating
students' ethical problems; emotional structural tendencies and linearity of the curriculum in the face of
ethical issues and structural tendencies of the engineering nature of engineering faculties; and combined

curriculum of engineering ethics against engineering nature (Sunderland, 2019¢Raja Rosli et al., 2026).

Students are not only confronted with the formal curriculum but also with various types of curricula.
Teaching ethics in isolation in the formal curriculum has been rejected, and the institutional integration of
engineering ethics throughout the curriculum has been introduced as appropriate (Bgrsen et al., 2019, Silva
et al., 2025). The hidden curriculum is something that is learned neither formally nor intentionally by
learners, and includes gaps and distances between what the faculty intends to teach (formal curriculum) and
what learners learn in educational environments. It is better to use the hidden curriculum in implicit and
deep professional ethics education alongside the formal teaching of engineering ethics (which is expensive
and inefficient). The secret of the success of this curriculum is overcoming the resistance of engineering
faculties against the importance of ethics education. Such implicit learning comes from the structure of the
curriculum (implicit messages about what is neglected and what is considered), from the nature of
examinations (implicitly telling students about individualistic and groupist relative values, or about what is
considered important as knowledge), or from the role models presented (ignoring their professional role)
(Tormey et al., 2015). The role of each type of formal, hidden, and null curricula of engineering faculties

in professional ethics education is shown in Figure 1 of the original document (Yegane et al., 2020: 69).

Therefore, the failure of the formal curriculum and the neglect of the null curriculum in teaching
engineering ethics indicates the importance of thoughtful integration of the hidden curriculum and
engineering ethics and implicit ethics education to students (Polmear, 2019). Faculties can create a suitable
path between all different engineering educational contents and the practical application of professional

ethics through the hidden curriculum. Engineering faculties, with a postmodern view, equip themselves
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with conscious interventions in the hidden curriculum and recognize the elements of the hidden curriculum
and their effects on the implicit learning of engineering ethics of students, because the implicit learning of
engineering ethics is always in the margins and core of the curriculum (Tormey et al., 2015).

In a local study, Yegane and others (2021), by conducting a phenomenological research, introduced the
effective elements of the hidden curriculum in the formation of professional ethics of engineering students
from the lived experiences of graduate students of different engineering disciplines and also introduced the
components of professional ethics learned from each of these hidden curriculum elements. Figure 2 is from
the lived experience of engineering students of the effective elements of the hidden curriculum in the
formation of professional ethics and the introduction of ethical components learned from each of the hidden

curriculum elements (Yegane et al., 2021).

Engineering students learn important components of professional ethics through the influential elements
of the hidden curriculum, including educators, learning partners (same-level and non-same-level), the field
of practice, and the educational system. These factors play a significant role in shaping the opportunities
and threats of engineering ethics of students; therefore, attention to and examination of the elements of the
hidden curriculum, the extent and manner of their influence on each other in planning to improve the level
of professional ethics of engineering graduates is of great importance. Among the elements of the hidden
curriculum, the "educator" has been identified as the most influential element on students in the implicit
acquisition of engineering ethics (Yegane et al., 2021). International engineering associations such as
ASCE, NSPE, and IEEE have also referred to engineering faculty professors as professional role models
for their students and emphasized their care in their actions and behavior in front of students. Engineering
educators have been invited to pay attention to the details of their behavior; because students are placed on
the right path with the guidance of professors. Motivation, lifelong learning, design thinking, and
engineering dignity have been among the most important components of engineering ethics learned from
educators (Yegane et al., 2021). Sellers and colleagues (2023) also showed in their research that informal
communications, professors' behavior, and daily interactions are more effective than formal content in
shaping the ethical attitudes of future engineers (Sellers et al., 2023). Zhu and colleagues (2024) also
addressed the ethical responsibilities of educators in designing and implementing engineering ethics
educational programs and pointed to the important role of educators in influencing the ethical attitudes of

engineering students (Zhu et al., 2024).
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Capabilities beyond technical qualifications and competencies are learned from the behavior,
interactions, and attitudes of learning partners who are a source of influence in implicit ethics education.
Establishing communication with the real world for the implicit acquisition of engineering ethics in
technical students is very practical; therefore, fields of practice in engineering faculties, including
laboratories, workshops, and educational camps, are another element of the hidden curriculum that play a
significant role in the formation of positive and negative aspects of engineering ethics of students; because
students have learned important components of engineering ethics, including honesty, teamwork skills, and
attention or inattention to resources, from them. But educators, the educational system, and same-level and
non-same-level learning partners have also been recognized as major threats to engineering ethics, while in
the meantime, fields of practice have created more opportunities in the implicit teaching of engineering
ethics for students (Yegane et al., 2021; Kim et al., 2022; Boni et al., 2019; Rulifson et al., 2021; Magarian
et al., 2024) and the emphasis of recent research (Bielefeldt, 2019) in the field of engineering ethics on
various internship courses confirms this. In general, it can be stated that the common dimensions of the
angles of the hidden curriculum elements of engineering faculties with the acquired professional ethics of
engineering students indicate the tremendous implicit influence of the hidden curriculum elements on the
engineering ethics of students; therefore, it emphasizes the necessity of examining the neglected angles of
the hidden curriculum of engineering faculties to confront the challenges caused by the absence or lack of
engineering ethics in the faculty and consequently in society. Proper management and deep attention to the
elements of the hidden curriculum can be effective in promoting engineering ethics, so that the educational

black box of engineering faculties provides appropriate ethical and professional food for students.

Methodology
The present research is applied in terms of purpose, descriptive-correlational in terms of data collection
method, and based on structural equation modeling (SEM), which is recognized as the best tool for
analyzing complex variables and tests the correctness of the causal relationship between structural
variables. In structural equation modeling, variables are divided into two categories: observable and latent.
This method measures the accuracy of observable variables and examines the causal relationships of latent
variables and the amount of explained variance (Payandeh Najafabadi & Omidi Najafabadi, 2013). In this
research, the elements of the hidden curriculum including educator, learning partners, educational system,
and field of practice are latent variables, and the components of engineering ethics of each are considered
as observable variables. The statistical population of the research was all doctoral students of the

engineering faculties of Shahid Beheshti University, whose number was 321 according to statistics. Among
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them, using Cochran's formula, 176 individuals were selected as a sample, and their selection was based on
simple random sampling. A questionnaire was used to collect information, which had 27 items and 4
components: educator, learning partners, educational system, and field of practice, and was adjusted based
on a 5-point Likert scale (very low, low, medium, high, and very high). The content and face validity of the
questionnaire were confirmed by experts, and the reliability of the questionnaire was obtained through
Cronbach's alpha for the educator item 0.942, and the items of learning partners, educational system, and
field of practice, which indicates the desirable reliability of the questionnaire. Data analysis was performed
using SPSS 22 and AMOS software.

Findings

Descriptive statistics including gender, age group, faculty, and occupation are presented in Table 1, and
descriptive statistics related to mean, standard deviation, and correlation coefficient are presented in Table
2 of the original document. These values show that the means of educator (3.31), learning partners (3.32),
field of practice (3.33), and educational system (3.28) are close to the medium value (number 3 on the 5-

point scale).

First hypothesis of the research: The elements of the hidden curriculum in the implicit learning of

engineering ethics are correlated with each other.

The correlation results show that there is a positive and significant correlation at the 0.01 level between the
variable of educator with field of practice (r=0.326), with educational system (r=0.401), with learning
partners (r=0.357); also field of practice with educational system (r=0.394), with learning partners
(r=0.253); also learning partners with educational system (r=0.348).

Second hypothesis: The components of engineering ethics influence the elements of the hidden curriculum.

Due to the significance of the correlation coefficients between the research variables, the possibility of
using the structural equation modeling (SEM) technique exists. To determine how and to what extent the
latent variables (hidden curriculum elements) and observable variables (engineering ethics components) are
influenced, the standard model was used, and to show the significance of these influences, the significance
model was used; to evaluate the model fit, fit indices were used. In this research, to evaluate the model, the
chi-square index, the ratio of chi-square to degrees of freedom, the Normed Fit Index (NFI), the

Comparative Fit Index (CFI), the Incremental Fit Index (IFI), and the Root Mean Square Error of
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Approximation (RMSEA) were used (Payandeh Najafabadi & Omidi Najafabadi, 2013), the description of
which is given in Table 3 of the original document.

As the findings of Table 3 show, the reported value of chi-square divided by degrees of freedom is 1.013,
which is less than 5, indicating that the model has a good fit. To compare the performance of the model
with other models, the values of the Normed Fit Index (NFI), Incremental Fit Index (IFI), and Comparative
Fit Index (CFI) were used. The high value of 0.8 for the NFI index and the value of 0.9 for the IFI and CFI
indices indicate a very good fit of the designed model compared to other existing models, and all these
values are reported in Table 3, which confirm the good fit of the model. To examine the model in terms of
the combination of fit and parsimony, the powerful index of the Root Mean Square Error of Approximation
(RMSEA) was used. This index is acceptable up to 0.07; if its value is greater than 0.1, it indicates a poor
fit of the model. In this model, the RMSEA value is reported as 0.009, which indicates the appropriateness
of the model. Therefore, all indices confirm the structural equation model. After examining the fit of the
model with the collected data and ensuring the fit of the model, the factor loadings and path coefficients in
the structural model were examined. The structural equation model in standard and significance modes is

presented in Figure 4 of the original document.

The findings of Figure 5 show the factor loading (Lambda coefficient) of all variables is significant, and
most of the observable variables (engineering ethics components) have been able to measure the latent
variables (hidden curriculum: educator-learning partners-field of practice-educational system) well. 0.3 and
above are considered acceptable. The significance of these influences from the perspective of the research
hypotheses was also done at the 95% level, and in examining the significance of the obtained numbers, all
relationships of the model are significant, because their C.R. values are higher than 1.96, and their P-value
is also less than 0.05. The standard path coefficient shows that A2 (learning motivation) with C3 (lifelong
learning) in the hidden curriculum of the educator (0.88), field of practice, educational system are 0.89,
0.86, respectively, and the relationship of the educational system with the field of practice is more than the
relationship of the field of practice with learning partners (less than 0.3) and is considered weak. Although
the relationship of engineering ethics components in the hidden curriculum of the educational system has a
significant and moderate (-0.3 to 0.7) relationship with each other, based on this, both hypotheses of the

research are confirmed.
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Discussion and Conclusion

The purpose of the present research was to investigate the mutual influence of the hidden curriculum
elements of engineering ethics. The findings of the research indicate that the elements of the hidden
curriculum of engineering ethics have a positive and significant relationship with each other, and
because the relationship between the research variables was significant, structural equation modeling
(SEM) was used to investigate their influence on each other. The fit indices of the model indicate that
the designed model has a good and appropriate fit. The research hypotheses were confirmed in
examining the standardized values of the research variables based on the paths of the structural model.

The first hypothesis indicates the influence of observable variables, which are the components of
engineering ethics, on each of the elements of the hidden curriculum of engineering ethics. The results
of this hypothesis indicate the positive and significant influence of all components of engineering ethics
on all four elements of the hidden curriculum. The position of educators in professional education is
very important because their decisions and practices greatly affect the level of learners' skills. When
learners feel that educators are weak in their behavior and performance, it affects trust and weakens the
opportunities for relationship building and interactive learning. Mutual interactions with learners
through effective communication are nurtured by the good practices and work habits of the educator,
and ethical behavior is very important. This is what makes the ethical, technical, theoretical, and
educational competence of educators the core of meaningful professional education (Jjuuko etal., 2019).
The educator plays a role in lifelong learning education, and the selection and implementation of
teaching methods is the responsibility of educators. In this regard, Beneroso and Robinson (2022) point
out that in this path, students and stakeholders are co-creators (CC), and this method best supports
educational and research objectives, meets the basic needs of learners, and promotes intrinsic
motivations and communication skills. In the educator element, while all components of engineering
ethics, including lifelong learning, learning motivation, materials, discipline, creativity, attention to
practical courses, responsibility, attention to general courses, flexibility, bribery, have a positive and
significant influence, the component of lifelong learning motivation is the most influential. These results
are consistent with the findings of Polmear (2019), Bielefeldt et al. (2019), Troesch (2015), and Avsec
and Savec (2019). While it is better for the learner's experience to be a central factor in curriculum
revision processes, the inclusion of students as useful advisors in relation to curriculum design and
planning remains at the level of research and the voice of learners is not heard (Chadha et al., 2022). In

the learning partners element, while all components of engineering ethics, including scientific curiosity,
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knowledge dissemination, empathy, cheating, materials, competition, degree orientation, selfishness,
and comfort-seeking, have a positive and significant influence, the empathy component is the most
influential; this result is consistent with the findings of Sunderland (2019). In the field of practice
element, while all components of engineering ethics, including the importance of professional ethics,
responsibility, engineering dignity, and practical courses, have a positive and significant influence, the
component of attention to practical courses is the most influential; this result is consistent with the
findings of Nudelman and English (2019), Hess et al. (2017), and Tormey (2015). In the educational
system element, all components of engineering ethics, including teamwork skills, honesty, preservation
of natural and national resources, and up-to-date knowledge, have a positive and significant influence,
but the component of preservation of natural and national resources is the most influential; these results
are consistent with the findings of Magsoom et al. (2020) and Burke et al. (2018). The results of the
second hypothesis also confirm the influence of all four elements of the hidden curriculum of
engineering ethics on each other. A wide range of research conducted in the field of engineering ethics
has pointed to the implicit learning of various components of engineering ethics through the elements
of the hidden curriculum, including the following studies: Corple, McXom et al. (2020), Burke et al.
(2018), Polmear (2019), Nudelman and English (2019), Hess et al. (2017), Tormey (2015), Passow and
Passow (2017), and Yegane, Samadi, and Ahmadi (2020, 2021).

Given the results of the research, the positive and significant influence of all observable variables,
i.e., the components of engineering ethics, on the elements of the hidden curriculum and the positive
and significant correlation of the elements of the hidden curriculum with each other, the necessity of
attention of engineering educators, educational staff, curriculum planners, and educational policymakers
of engineering faculties to all elements of the hidden curriculum (especially the elements of educator-
learning partners-field of practice-educational system, which are derived from the lived experiences of
engineering students as the main core of engineering education) and their influence on the implicit
learning of engineering ethics is important. The results of the research show that among these, the role
of the educational system element, due to its influence on both the field of practice and engineering
educators, has a more prominent role in the implicit teaching of engineering ethics components.
Curriculum planners and educational policymakers of engineering faculties can, by referring to the
postmodern and intended hidden curriculum, consciously and intentionally improve the hidden
curriculum of the educational system and thus lead to a positive influence and the creation of

opportunities for the implicit teaching of engineering ethics components.



169 | Biannual Journal of Higher Education Curriculum Studie | Vol. 16 | No. 32 | Autumn and Winter 2026

Given that the issue of engineering ethics is often a neglected element in formal engineering
curricula, and if it enters formal curricula, they are explicit and pre-planned, they are also unable to
effectively teach engineering ethics. The implicit learning of students from professional ethics in
engineering faculties is an important and challenging issue in the field of engineering education,
especially engineering curriculum planning, which can be analyzed with the selection of a broader
population and sample and quantitative and qualitative approaches and from the perspective of

engineering educators and graduates as one of the most important stakeholders of the curriculum.
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