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1 ABSTRACT

There are many studies on digitization. The newldgated engineer has a way of thinking, curreany,
outlook on engineering work. Research on the ghilftuniversities to graduate qualified architeftisthe
professional market has become necessary to bhogtahanges in teaching methods and link them to
digital programs. This paper looks at if there i€ansensus between the opinion of professionals and
academics about digital skills, trying to integratgent digital skills needed by the labor marketthe
Architecture education study plans.

Mixed between quantitative and qualitative resear@thods, researchers analyze the study plan of 12
universities, using the Curriculum Content Mapp)y@MM( method, and conduct a questionnaire for
academics and professionals. Accordingly, we ptheegap between the profession and the academld wor
in the discipline, and there is no agreement betw#em about the digital programs needed. Then
researchers provide a matrix expressing the relstiip between the digital courses and the AE caslirsa

way to connect the two.

Keywords: Study plan, Factor Analysis, Digital Atelcture, Curriculum Mapping Method CMM,
Architecture Engineering Education(AE)

2 INTRODUCTION

The study plans are linked to a set of competentiaasferring them to students to prepare competen
engineers who can meet the needs of the labor manke the most important of these competencidiseis
ability to work on digital programs, starting frothinking of the idea until preparing plans and then
implementation. Researchers note that there is palgdween what architectural universities teach in
Jordanian universities and the need for the labarket due to the tendency of many students to take
reinforcement courses to improve their chancedbtining a job.

2.1 Research Hypothesis:

There is a difference between the programs taughtniversities and those needed by the professional
market.

2.2 Methodology

This research used mixed techniques (quantitatike cqualitative research methods). Firstly, to prave
gap guantitative method was used, depending on CMM;a technique used to explore how architettura
knowledge is to be taught together with skills inriculums, depending on the competency concepte (T
Organisation for Economic Co-operation and Develepin2020)

(maart, Frantz, & Mphil, 2021) Use curriculum mappito demonstrate the alignment of an undergraduate
dental curriculum with a competency framework, andiculum mapping revealed areas for improvement
or gaps in the UWC dentistry curriculum's Afro MEDB&mpetencies.

(Alshangiti, Benaida, Alam, and Namoun, 2020) ube same method as a two-dimensional matrix
expressing the relationship between the studerdtaing outcomes and the courses.

Secondly, to create the digital -course's netwakearchers distributed questionnaire forms toggsibnals
and academic architects and then analyzed thet nesing factor analysis and Cohen's weighted kappa
SPSS.
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2.3 Goals and objectives

(1) The research aims to prove the existence dafferehce between what architectural universitessch in
the study plans in the field of architecture arslrtieed of the labor market, especially technicad@ams.

(2) It also aims to provide a realistic touch ofezgent programs in the era of digitization.

(3) Develop a network of relationships between h@ar courses and digital programs that enhances the

student's digital and architectural efficiency.

3 LITERATURE

3.1 Architecture Discipline in Jordan

According to JEA (Jordanian Engineers Associatid®?1), unemployed engineers increased to 34% in
2021; Architects registered at JEA equal to 9% lo# total engineers, while 38% of architects are

unemployed, table 1.

Discipline Total engineers that A worker at offices| Work outside the| Un employee Un employee
Able to work and companies country percentage

Civil engineers 46265 21630 8750 15885 34 %

Architecture engineers 14436 6326 2559 5551 38 %

Mechanical engineers 31968 15952 6453 9563 30 %

Electrical engineers 57534 27540 11141 17955 31 %

Mining 1149 870 120 159 14 %

chemical 8284 4640 1877 1767 21 %

total 159636 76958 30900 50880 32%

Table 1: Unemployment rate in each engineeringaecBource: JEA (Jordanian Engineers Associa0g1).

Graduated students mainly work in the followingtees: Private practices, large construction comggrthe
public sector, large industry organizations, othi@ academic sector. The engineering sector wagioguon

job opportunities outside Jordan, but these oppditis seem to diminish over time (see Table 2)thim
same manner, there is an increase in obtainingegsal degrees between 2014-2020, as shown bg Tab
3.

YEAR 2012 2013 2014 2015 2016 2017 2018 2019 2020
Local Opportunities 1515 1809 1679 1888 1597 1320 | 685 1489 438
International Opportunities 1201 2399 4941 6209 7218 | 587 451 566 173
Total 2716 4208 6620 8097 3784 1907 1136 2055 | 611
Table 2: Job opportunities by JEA 2012-2020, 2@furce: (Jordan Engineers Association, 2020).
2014 2015 2016 2017 2018 2019 2020 TOTAL
Civil 1 22 61 59 64 90 64 361
Architecture 4 24 14 16 19 16 13 106
Mechanical 43 47 42 31 70 55 29 317
Electrical 24 50 37 30 85 61 42 329
Mining - 10 1 3 6 1 21
Chimical 5 11 2 17 9 14 58
TOTAL 72 148 175 139 258 237 163 1192

Table 3: Engineers with professional degrees 2@RB2Source: (Jordan Engineers Association, 2020).

The number of engineers working in engineeringcefiwas (7971) in 2020, (5063) in design, (and 2B08
supervision. On the other hand, (8003) engineenkedoin 2019, (5004) in design, and (2999) in site
supervision, with a drop ratio were (0.4%).

3.2 Digital Skills in the Professional Market

(Khodeir & Nessim, 2020) evaluated the level of aripnce of the graduate skills, they found that
responsibility, positive attitude, and researchiate teamwork as the top. However, (Salleh, Md %6u&
Momon, 2016) in their research highlighted that tjuality of graduates evaluated through technical a
non-technical skills. Employers in the professiowalld usually seek other skills apart from thehtacal
skills gained during undergraduate studies in &chire schools. Correspondingly, there is a higmahd
for architects with the skills to manage real petge Those skills are not limited to planning amdigning
but also include diverse employability skills, imding critical thinking, teamwork, leadership, and
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negotiation. Also, (Khodeir & Nessim, 2020) evakdithe importance of graduate skills; they fourat th
responsibility, positive attitude, and teamworlIskivere at the top.

The following are required to join our team: ARCHITECT WITH GO0D
Supervision Engineers: 3D SKILLS

- Supervision site engineer (10years experience in High end

Fit out projects)

- Supervision site engineer (Syears experience in High end

Fitoutproects] Qualfications

- Supervision site engineer - civil engineer (7years ‘

experience) . Bachelor Degree in Archilecture
'

WE ARE

HIRING!

Design Engineers:

- SENIOR ARCHITECTS (4-8years experiance) sirong crealive design & presentaion kil is @ must

‘e @
- JUNIOR ARCHITECTS (1-3years experience) ke e
Please send your PORTFOLIO along with cv, any cv without e kAL vy ey
portfolio
JOB TYPE

Interested candidates send their resume to . )
admin@faraharchitects.com Paid Teaining a5 JEA training program for § manths
If interested Piease Send Your CV & Portaiia

Sendyour oyt

nova-architectsgoutlook.com

Figure :1 advertisements examples for demand skillerdan professional market, source: architeicfsmman-facebook group.

3.3 Digital Skills in Architecture Education

The standard architectural curriculum incorporatedign studio as the center subject; the teachapgdns
within the studio, and the other basic abilitie® alesign theory, history, visual communication, and
representation, building innovation. The reseach#vided the educational environment into two main
titles: "distance education" and "formal educatioformal education environments are varied, such as
classrooms, workstations (cluster, group), and lmnrene interactive and educational tools, such as
traditional and digital tools. (Yildinm, Yavuz, &irci, Experience of traditional teaching methods i
architectural design, 2012),researchers illusttht¢ teachers manage design studios in both ahéeac
oriented" and "student-oriented” manner in termthefmethod.

Moving toward new teaching methods in the architedtdesign studio is a need as (Cirgup 2014) and
(Walter & Rangaswamy, 2014) mentioned: “By bringitezhnology into the classroom and by doing
complex and realistic problems, we can make oussels livelier and relevant.” (Saghafi, Mozaffar,
Moosavi, & Fathi, 2015)

Mention two techniques in architecture teachingalthare the teaching method with the creation of the
Design Studio and the free-Hand Drawing Teachinghileé as insured by (Tepsavi¢, 2017), "rethinking

of models for design-led research provides a neaméwork for design pedagogy that responds to
technological shifts and new design thinking."

Rivka Oxman (2006), in her paper "Theory and Desigthe first digital age,” proposed a theory dajitl
design that tried to map the different levels ¢éraction of the user with digital media and intggm of the
computer into the design. Oxman identified four poments of digital design - representation, ger@rat
evaluation, and performance - specified performg@oenan, 2006).

4 FINDING AND DISCUSSION

Digital technology changed the way we teach andnleachitecture, even digital design courses or
standalone courses. Digital technology, such aswvihteal design studio, many architectural schools
introduce a new method of teaching architecturaigie Focusing on the fact that computerized design
education plays a significant part in tomorrowshéectural education, the curriculum developer carate
computerized substance into a platform in the modechitectural curriculum.

By Analyzing Jordan universities’ study plans reskar aims to know the standing-alone computerized
courses, and digital design courses in Jordaniaoagidn as shown in Table 4.

4.1 Curriculum Content Mapping (CCM) Results

Computerized courses Digital design courses
Name of Universities | Credit hours  |[CREDIT CREDIT
HOURS PERCENTAGE HOURS PERCENTAGE
1 University of Jordan | 178 10 5.6% 3 0.01%
2 Hashemite University | 172 10 5.8% 0 0%
IAlbalgaApplied o o
3 University 166 10 6% 0 0%
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Philadelphia Universil o o
4 at Jordan 165 10 6% 3 0.01%
5 AlAl-Bayt University |165 9 5.4% 0 0 %
6 Muta University 172 14 8% 0 0%
7 Al Ahliyya Ammary g 11 6.6% 0 0%
University
(¢] Zarga University 167 12 7.1% 0 0 %
9 Amman Araly g 7 4% 0 0%
University
10 Al ' I;ra anat'169 10 506 0 0%
University Amman
11 Al Ahliyya  Ammarl; g 11 6% 0 0%
University
12 Al Yarmouk university| 167 6 3.5 0 0%

Table 4: Credit hours and computerized coursesarstidy plan at the sampling universities. SourRssearchers.

(5.4 -8 %) the study plan in AE are separate cautisat teach computer science as stand-alone spurse
(BIM,2DCAD,3D CAD, C++, GIS), and there are no d#li courses except in two universities, the
University of Jordan and Philadelphia University.

Those numbers do not mean that universities douset several programs in the educational process.
However, they use them in a non-programmed waydififers from one teacher to another accordindhto t
instructor's efficiency.

4.2 Questionnaire Results

The researchers sent the statistical survey digital 32 professional and 16 curriculum developéns
survey consisted of three items, and the value rohkach’s alpha for the survey= 0.9, as shown in
Table 5.

IAsymptotic 95% Asymptotic Confidence Interval
Ratings \Weighted Kappa [Std. Error [ Sig. Lower Bound Upper Bound
academic - professional  |-.061 .073 -.713 476 -.205 .083

Table 5: Cohen’s Weighted Kappa using SPSS.SourssaRehers.
In general, by asking professionals and academicank the programs, we found that:

To professionals, REVIT is the most important, th&ketch up, Photoshop, 3DMAX, GIS,
GRASSHOPPER, and finally, the least important aid Bnd RYNO, but in the academic sector CAD is
the most important program, as is 3DMAX, and fipaREVIT. By asking about essential programs
according to job requirements, we found that: Rehaachitects, Large construction companies, Psalator
bodies, Academic sector differ in their needs, asld 6 shows.

On average private architects prefer 3DMAX, BIM, &SHOPPER, AND RYNO. Large construction
companies need GIS,3DMAX, GRASSHOPPER, and RYN®Ili€sector-governmental: prefer GIS. The
academic sector emphasizes CAD and REVIT.

Competence Role Private Large Public Academic
architect construction sector sector
practices companies bodies

Media and| BIM 3 4 4 1

Visualization skills | CAD 4 3 4 4

GIS 2 2 3 3
3DMAX 3 2 2 2
REVIT 4 4 4 4
GRASSHOPPER 3 2 2 2
RYNO 2 2 2 3
PHOTOSHOP 3 3 4 3
Average rank 3 2 3 4

Table 6 categorizes the digital program by job.rS8leurce: Researchers.

The researchers found no consensus between thenaicaaind professional points of view about thetdigi
programs needed; this ensures the gap betweemdtesgional and academic sectors.

By asking to interrelate digital programs into cses: Academic architects arrange digital programs
integrated into curriculum courses. Also, profesale give their views, and then the researcher wtisd
factor analysis using SPSS to discover the pattedigital programs and explore how it interactshwither
courses. Researchers conclude the following moglele 2.
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interactive courses

M [Basic design 2]
[Architecture design 1]
[Architecture design 2]
[Architecture design 3]
[Architecture design 4]
[Architecture design 5]

[programming representation tool]
[foreign languages]
[architecture drawings]

[eeodesy]

[construction]

[building systems]

[building physics]

[building codes]

[history of architecture]

[modern architecture]

M [Islamic architecture]

Mwrkan thaonriacl
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Figure (2): Horizontal and vertical relations bednwecourses group. Source: Researchers.,using fawatysis in SPSS

The researchers noted from tables 7-12 that thécipants suggested the link between electronic
programmes in the educational process at diffdemls. However, most agreed that cad and sketoh ca
integrate with all courses; it is appropriate ftefiwhich programmes are more useful and inclingentin

the study plans. The multiplicity of programmes niigyhelpful to be in harmony with the labour maiket
needs and the times requirements, where decisiokemaform a flexible framework for digital
competencies.
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[ PHOTOSHOP

[RYNO — Tbasic 1

basic 1

architecture design 4
architecture design 5

geodesy

construction

modern architecture

islamic architecture

urban theories

sustainable design

architectural theories and critique

[programming representation tool]

architecture drawing

[building codes]

[history of architecture]

[crRASSHOPPER

[programming representation tool]

[modern architecture]

[Islamic architecture]

[urban theories]

[architecture theories and critique]

[behavior in the built environment]

[foreign languages]

[geodesy]

[building systems]

[sustainable design]

[architecture theories and critique]

Table :7 Course—RYNO program relation. Source: Rebeartable 8: Course—PHOTOSHOP program relationccgou
Researcher. Table 9: Course-GRASSHOPPER program rel8toirce: Researcher

REVIT [Architecture design 1]

[Architecture design 2]

[Architecture design 3]

[Architecture design 4]

[Architecture design 5]

[foreign languages]

architecture drawing

[construction]

[building systems]

cis

[Architecture design 5]

[building physics]

Gis [Architecture design 5]

[building codes]

[programming representation tool]

[urban theories]

[foreign languages]

[urban planning]

architecture drawing

[programming representation tool]
[foreign languages]

architecture drawing

[geodesy]

[geodesy]

[sustainable design]

[construction]

[construction]

[architecture theories and critique]

[building systems]

[building systems]

[modern architecture]

1 [interior design]

[modern architecture]

Islamic architecture

[housing] Islamic architecture [urban theories]
[behavior in the built environment] [urban theories] [urban planning]
[heritage] Lurban planning] [sustainable design]
[Landscape- theoretical] [sustainable design] [architecture theories and critique]
Thistory] [architecture theories and critique] [interior design]
[industrial] ['mteltior design] [housing]
[training] Lhousing] [behavior in the built environment]
raining; [behavior in the built environment] [heritage]
structures &construction] [heritage] Lerldage - —
[project management] [Landscape- theoretical] [ ’fm scape- theoretical)
n n - [history]
[professional practice] [history] findustrial]
[professional languages] [industrial] [It:aiur:nnT
[Architecture design6 | [training] ning
- — " - [project mar [project management]
[final project :architecture, structure, urban, landscape design]

1
[professional languages

[composition]

[complex project: architecture engineering]

islamic architecture

landscape design]

[final project :architecture, structure, urban,

[ ition]

modern architecture

[complex project: architecture engineering]

history

[professional languages

[final project :architecture, structure, urban,
landscape design]

[composition]

[complex project: architecture engineering]

[building physics]

[building physics]

Table 10: Course—REVIT program relation. Source: Rebea Table 11: Course—GIS program relation. SouResearcher.
Table 12: Course— BIM program relation. . Source: Re$er.

5 CONCLUSIONS

(1) Researchers expect that the findings and dssmusielp AE programs evaluate their current stoidys
for Jordanian universities, as we conclude:

(2) There needs to be a consensus between thenzicaaled professional points of view about the digit
programmes needed that ensure the gap betweendhe t

(3) Emphasize using digital tools in architectualirses.

(4) It is necessary to study and develop study pfaom time to time to achieve a higher level oé th
graduated architect who can work and keep pacechthges in the era of digitization.

(5) During curriculum development, it is essentiatonsider the stakeholder's views.
(6) There is a must to integrate courses with aigitograms to enhance professional skills.

(7) Some digital programs are emerging accordinghéoera's demand, and curriculum developers must
consider them in AE study plans, such as BIM, RYIldj GRASSHOPPER.

(8) The job market in Jordan needs trained workdrs graduate from educational institutions and whed
more advanced technology produced by educatiorstitutions and for research that leads to increased

production and improvement of its quality

(9) Teachers must integrate digital educationaiwsok, interactive learning, virtual schooling, amdine
education to simulate the learning process.

(10) The framework that AE schools require expaadsthe Core Curriculum while incorporating new
components like Mandatory Competencies and Careler [Revels.

1 o
Rkl 2.
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(11) Researchers ensure the importance of recoirgidiie engineering programs that are taught based
the needs of the practice market. Moreover, spabifymost critical programs that new engineers Ishou
master.

One of the study outputs is a contextual framewibet aims to provide a theoretical basis from whizh
understand and empirically establish a common laggdor describing domain-specific epistemic bsliaf
architecture education to globalize the plan ofkyéigure (3) take the following actions:

Demand analysis:

(1) To specify emerging architect characteristiog skills from a professional point of view.

Supply analysis:

Analyses the current curriculums based on selematgpetence models or accreditation board standards.
To extract specifications that form the study plaidelines from the stakeholder's point of view.

New Carricolum

Thematic Analysis Competance model

sResilent and
conteporary

sAnalyse the current

sProfessiondl and study plan based on a architectural study
academian’ point selected AE plan

view in AE study competence model or

plan and skills accredation board 4

- standard’s
Demand !

Figure 3: plan of contextual model.Source: Researche
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