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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: The demand for employment upon graduation
Received 2021/12/29 has heightened the significance of essential job market skills more than before. The
Revised 2022/04/09 : main skills for entering any profession include soft skills and hard skills. Hard skills include
Accepted 2022/06/27 gthe technical and scientific knowledge. Both skills are necessary for the profession. The
Available Online  2023/08/06 i purpose of this paper is to determine hard and soft skills required for the employment of
inew architecture graduates and assess the significance of each skill.

Keywords: H

) ETHODS: The research questions aim to ascertain the significance ratios of these
Zc;frtdsglllillsls skills, identify the most and least important skills, and establish a correlation

Archi . i between company size (small, medium, and large) and the importance of these skills.
rchitecture Education H— X X . < X .
Employability Skills Initially, following a comprehensive literature review, soft skills were classified into seven
Architecture Graduate :distinct categories. Simultaneously, the requisite hard skills for architecture graduates
i were extracted from the Ministry of Science and Technology-approved bachelor’s and
i master’s degree curricula in architecture, resulting in the presentation of a seven-category
.................................................... . %Iist of hard skills. Subsequently, a questionnaire based on the identified soft and hard
Use your device to scan i skills was developed and administered to the study’s sample group, comprising managers
and read the article online ifrom small, medium, and large companies. Companies were categorized based on the
E:I . E %number of full-time employees, with “small” companies having 7 or fewer employees,
i “medium” companies having 7 to 12 employees, and “large” companies having 13 to 50
= i employees. Non-parametric tests were used for hypothesis testing. Given the nature of the
- i hypotheses, which involve the comparison of three independent groups (small, medium,
'E gand large companies), the “Kruskal-Wallis test” was chosen to analyze the data collected
! ifrom the questionnaires. Based on results of papers in the field of statistical analysis of
ismall populations, a minimum sample size of 9 individuals is required to conduct the
i Kruskal-Wallis test for three groups. However, in this study, data collection exceeded this
i minimum requirement to the greatest extent possible for the authors. Subsequently, the
data was quantitatively analyzed using SPSS software.

{0 according to company managers, hard skills hold a 44.38% level of importance, while
i soft skills account for 55.62%. However, the results of the Kruskal-Wallis test indicate that
ithere is no correlation between the company size and the level of importance of hard
iand soft skills. Regarding the research findings, the hard skills in order of importance
gare: software, design, work experience, theoretical knowledge, free-hand drawing, legal
iregulation, and type of degree. In contrast, the order of importance for soft skills is as
& i follows: professional ethics, analysis and problem-solving, self-management, leadership,
{ project management, communication skills, and research. Furthermore, the study’s results
%demonstrate a significant relationship between a company size and the specific type of
i soft and hard skills required by that company.

g INDINGS: The quantitative analysis conducted using SPSS software reveals that,
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ONCLUSION: The findings of this study indicate that soft skills are more important than
: hard skills for hiring fresh architecture graduates but there is no correlation between the
Number of Tables i company size and the importance level of hard and soft skills in general. When considering

10 hard skills, software is the most important in small companies, while regulation is the least
i significant. In medium-sized companies, work experience and design rank highest, whereai
O OOy O SO CTORUO Y

© 2023, JIAU. Al rights reserved. d https://dx.doi.org/10.30475/isau.2023.322086.1839 °PEN8A°°ESS

* Corresponding Author:
Email: eshrati@ut.ac.ir
Phone: +98(917)7139781



https://orcid.org/0000-0001-8319-8814
https://orcid.org/0000-0001-9548-3444

Assessing the viewpoints of consulting engineering companies on hard and soft skills ... Eshrati, P; Jam, A.,

Extended ABSTRACT

?the type of degree is considered the least important. In larger companies, software stands

i out as the most crucial, while university rank is perceived as the least important. Among
i soft skills, in small companies, the most important skills are professional ethics and three
i skills including research, project management and communication are the least important
i ones; in medium size companies the most important skill is professional ethics and the least
is project management; and in large companies the most important ones is professional
i ethics and the least is research. Regardless of the level of companies and the division
i of skills, the most important skill is professional ethics and the least important one is
¢ university rank. Analysis of interviews with company managers conducted in a qualitative
manner also reveals the necessary changes required in the architecture education system
i to enhance students’ employability and offered suggestions for students. In light of the
i study findings, it is advisable to consider incorporating a course focused on developing
soft skills into architecture curricula, particularly at the undergraduate level.

{ HIGHLIGHTS:

i - The importance of soft skills is about 10% more than hard skills in hiring new architecture
graduates.

i - The most important soft skill is “professional ethics” and the most important hard skill
iis “software”. Regardless of the level of companies among all the soft and hard skills, the
i most important skill is professional ethics (soft) and the least important one is university
rank (hard).

i - The importance of hard & soft skills does not depend on the level of the company.
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Fig. 1. Research Diagram
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Table 1. Proposed categorizations for soft skills in previous research

Number

Source

Number of items

Suggested classification

1

Bennett et al., 1999: 71-93

4

Self-management, information management, managing others, and managing
affairs

Gallivan et al., 2004: 64-83

Communications, introspection, leadership, organization, self-motivation,
and creativity.

Beard et al., 2007: 179-185

Communications, analysis, teamwork, interpersonal and organizational skills,
motivation, flexibility, and attention to detail.

Schulz, 2008: 147

22

Communication skills, critical and structured thinking, problem-solving
skills, creativity, teamwork ability, negotiation skills, self-management, time
management, conflict management, cultural awareness, general knowledge,
responsibility, etiquette and good behavior, respect, self-esteem, sociability,
honesty, empathy, work ethics, project management, business management.

Chamorro-Premuzic et al.,
2010: 223

Time management, communication skills (interpersonal and teamwork),
ability to work under pressure, imagination and creativity, critical thinking,
enthusiasm for learning, attention to detail, taking responsibility, planning and
organization skills, insight, maturity, professionalism, and emotional
intelligence.

Gopi Krishna et al., 2019:
92

De Campos, de Resende, &
Fagundes, 2020: 1504

Communication skills, problem-solving techniques, email management skills,
interpersonal skills, presentation skills, workplace skills, management skills,
self-awareness skills, adaptability skills, professional etiquette and customs.

Problem-solving and critical thinking, communication skills, teamwork,
ethical perspective, emotional intelligence, and creative thinking.

Nazaré de Freitas &
Assoreira Almendra, 2021:
248-249

20

Communication skills, critical thinking, research and exploration, creativity,
problem-solving, curiosity, decision-making, open-mindedness, systemic
thinking, empathy, collaboration, adaptability, teamwork, self-guidance/self-
management, ethics/integrity, judgment, leadership, entrepreneurship.

Emanuel et al., 2021: 3

The domain of task-orientedness, the domain of self-awareness, the domain
of motivation, and the domain of interpersonal relationships.

10

11

Caeiro-Rodriguez et al.,
2021:29223-29224

Almeida & Morais, 2021: 4

18

Formal and foundational knowledge in the field, ability to integrate
knowledge from different subject areas, collaboration (sometimes in
interdisciplinary teams), openness, high-level and critical thinking, analytical
and innovative thinking, self-directed and independent learning, problem-
solving, prioritization skills, ability to evaluate information (especially from
various sources), ability to follow systemic design processes, implementation
and validation of solutions from the perspective of end users, ability to analyze
factors contributing to an undesirable situation, design and evaluation of
alternative interventions towards solving a problem, implementation and
evaluation of the effectiveness of a solution, integration and transfer of
knowledge to the real world, working with limited resources.

Effective communication, efficient or impactful work (interpersonal skill),
interpersonal trust (interpersonal skill), collaboration (interpersonal skill),
empathy (interpersonal skill), problem-solving (cognitive skill), critical
thinking (cognitive skill), decision-making (cognitive skill), self-assessment
(cognitive skill), emotional management skills (emotional control skills).
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Table 2. Soft and Hard skills required for entry into the architecture job market

Type

Name

Subcategory

Soft skill

Research

Problem-solving

- Research skills, analytical and effective research, research process management, data collection, organization,
utilization, and analysis

- Learning from research, comprehension of the subject matter

- Analysis of operations, metacognition, specialized knowledge relevant to the field, interdisciplinary and
multidisciplinary knowledge, integrative and cross-disciplinary thinking, cultural knowledge and
understanding.

- General understanding and subject comprehension, ability to deal with ambiguity, information decomposition
and synthesis, classification ability, judgment, decision-making, systems analysis and evaluation,
interpretation, concept extraction from large datasets

- Problem-solving skills, analytical thinking, strategic thinking ability, scientific thinking, critical thinking, and
unconventional problem-solving

- Creativity and innovation

Leadership

- Dealing with complex personalities, conflict resolution

- Collaboration, unity, coordination

- Individual and group performance evaluation, leadership, team and individual management, interpersonal
management

- Mentoring, teamwork, learner-centered approach

- Group work (being collaborative), prioritizing group interests over individual interests, motivating individuals
towards collective benefits, utilizing skills for the benefit of the group, service orientation

Management

- Time management (precise planning of tasks, timely completion of work)

- Resource management (including human, financial, and material resources)

- Program and project management (project control, full participation in projects, project execution
engineering)

- Design and organization, organizational understanding, organizational skills

- Ability to perform tasks and complete assignments, achieving results and defending them

Communication

- Interpersonal communication skills and information exchange

- Ability to convey complex information to different audiences, persuasive power to influence and guide others,
negotiation and debate skills, conflict resolution skills

- Verbal and oral communication skills, presentation skills, public speaking skills, group discussion skills,
linguistic communication skills (effective presentation and articulation)

- Listening and active listening skills

- Written communication skills, writing and editing abilities

- Communication and presentation skills in foreign languages, especially English (oral and written)

- Networking, developing relationships with others, expanding external communications, social skills, effective
and efficient communication with others, establishing specialized connections, intellectual and social
interaction with others, expressing thoughts and ideas, ability to participate, collaborate and cooperate with
others, international cultural awareness

- Behavioral skills

- Skills to maintain the scope of communications

Self-
management

- Job management skills, time management, time planning, focus power, self-initiation, independence, self-
reliance, autonomy in action

- Self-awareness, recognizing strengths and weaknesses, awareness of values, abilities, talents, and interests

- Motivation (intrinsic and extrinsic), interest, perseverance, having a vision, personal and professional self-
confidence

- Readiness for experiencing, courage, coping with stress

- Adaptability and adaptability to different conditions (including changes in vision, work, and life), flexibility,
change skills, coordination, accepting different beliefs, embracing diversity

- Working under pressure and difficulty, resilience, capacity and inclination for self-sacrifice

- Insight, initiative, effectiveness and personal development, professionalism, self-assessment, efficiency

- Sense of care and collaboration, participation, social influence on others

- Balance (including mental balance), work-life balance

- Situational awareness and the ability to demonstrate and utilize one's abilities in different situations

Professional
ethics

- Conscience and adherence to ethical principles (individual, social, occupational, and professional), ethical
analysis

- Commitment to work, responsibility, tranquility, order, precision in work, work commitment, foundational
assets (trustworthiness and reliability)

- Honesty, humility, justice

- Intellectual and behavioral order and discipline regarding work

- Understanding cultural compatibility, respect for beliefs and cultural diversity

Hardskill

- University Rank and academic GPA
- Theoretical knowledge of architecture (theoretical foundations and architectural history, construction
techniques, materials, structures, and installations)
- Architectural design skills
- Freehand drafting skills (freehand drawing, sketching, perspective drawing, presentation, and rendering)
- Proficiency in computer software, ability to use tools and new technologies, programming
- Familiarity with legal regulations, legal responsibilities, and financial management of projects
- Work experience (design and research), a level of expertise
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Table 3. Characteristics of the Research Sample

Company No. Sex Education Company Main Business Sector of the Company Type of
scale Experience Employer
(years)
Small 1 F Master's 8 Architecture (generally residential and Private client
degree commercial)
2 M Master's 10 Urban planning and landscape architecture Government
degree client
3 M Master's 12 Residential Private client
degree
4 F Ph.D 6 Interior design Private client
Medium 5 F Master's 12 Architecture (typically encompassing Private and
degree residential, commercial, and office uses) Government
client
6 M Master's 40 Architectural conservation Private and
degree Government
client
7 F Master's 12 Architecture (typically encompassing Private and
degree residential, commercial, and office uses) Government
client
8 M Master's 17 Architecture (design and execution, typically Generally
degree focusing on residential and commercial use) private client
9 M Ph.D 15 Architectural conservation Generally
private client
10 M Ph.D 17 Interior architecture and sales of interior Generally
architectural products private client
11 F Master's 27 Architecture and urban planning Private and
degree Government
client
12 M Master's 14 Architecture and landscape architecture Generally
degree private client
Large 13 Ph.D 30 Architecture and urban planning (specifically Government
large-scale projects) client
14 M Master's 14 Industrial, airport, port, petrochemical, large- Government
degree scale residential, and commercial architecture client
and urban planning
15 M Master's 15 Commercial and office architecture and urban Private and
degree planning Government
client
16 M Master's 20 Commercial and office architecture and urban Government
degree planning client
17 M Master's 23 Architectural conservation Private and
degree Government
client
18 M Ph.D 14 Urban planning and landscape architecture Government
client
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Table 4. Table of Central Tendency and Dispersion Measures for Soft and Hard Skill Variables

Variable Mode Median Mean Variance Standard Deviation Skewness Kurtosis
Hard Skill 2.43 342 3.44 0.61 0.78 0.31 -0.94
Soft Skill 4.86 4.28 431 0.42 0.65 -1.07 1.40
183
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283
Large 4.00
367
3.00
1383 ]
288
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q>) 313
> Medium 38
g 450
o 4 .00
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Fig. 2. Average Importance of Hard Skills (by level) in Different Companies
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Fig. 3. The average importance of soft skills (by category) at different levels of companies
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Fig. 4. Average importance of skills required by graduates regardless of the level of companies
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Table 5. Ranking table for hard skills at different levels

of companies
Ranks
Company Level N Mean Rank
Hard Skill Small 4 5.50
Medium 8 12.00
Large 6 8.83
Totall 18

Table 6. Statistical table of Kruskal-Wallis test for hard
skills at different levels of companies

Test Statistics *°
H
Kruskal-Wallis H 4.123
df 2
Asymp. Sig. 127

a. Kruskal Wallis Test
b. Grouping Variable: Companey Level
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Table 7. Statistical table of Kruskal-Wallis test for hard skills (Separately) at different levels of companies

Test Statistics "

University Theoretical Design Free-hand Software Legal Work
Rank knowledge Drawing Regulations  Experience
Kruskal-Wallis H 2.298 3.870 4.976 2.418 3.885 2.163 5.677
df 2 2 2 2 2 2 2
Asymp. Sig. 317 144 .083 299 143 339 .059
a. Kruskal Wallis Test
b. Grouping Variable: Companey Level
Table 8. Table of Rankings for Soft Skills across Table 9. Statistical Table of Kruskal-Wallis Test for
Different Levels of Companies Soft Skills across Different Levels of Companies
Ranks Test Statistics **
Company Level N Mean Rank S
Soft Small 4 550 Kruskal-Wallis H 5.113
Skill Medium 8 12.44 dr 2
Large 6 8.25 Asymp. Sig. 078
Total 18 a. Kruskal Wallis Test

b. Grouping Variable: Company Level

Table 10. Statistical Table of Kruskal-Wallis Test for Soft Skills (by Category) across Different Levels of Companies

Test Statistics ™"

Research Problem Leadership Project Communication Self- Professional
analysis and management management Ethics
solving
Kruskal-Wallis H 2.651 5.231 5.165 6.259 6.815 1.951 1.859
df 2 2 2 2 2 2 2
Asymp. Sig. 266 .073 .076 .044 .033 377 395

a. Kruskal Wallis Test
b. Grouping Variable: Company Level
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