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SOME CONCLUSIONS FROM SURVEY

e We took survey results cautiously

* Asia is more courteous in answering, therefore the high marks may be a reflection
of this courteousness

* Some possible discrepancies in the survey answers especially on “Achievement” -
due to the question “Level to which developed by university degree (achievement)”

* As a result we were more cautious about using the gap analysis between
“importance” and “achievement”

* We however agreed that all competencies (generic and specific) are important

* We also agree that the numbers in the rank should not be given too much an emphasis
as they are all important, however, when the low items are consistently across all
respondent categories, they must be scrutinised especially if they will impact the
ultimate outcome of a civil engineer

* We agree that ranking gives better indication than rating because respondents have to
to think harder before they rank the best five in terms of importance



Critical review on survey result

* The low gap between achievement and
importance is highly correlated with bottom 5 of
the generic and specific competencies.

* This indicates that the least important
competency can be considered more successful
in terms of achievement among all stakeholders.

* The importance, achievement and gap marks are
highly scattered for generic competency among
all stakeholders.



Critical review on survey result

* Graduates and student have low marks for gap
across all generic and specific competencies.

* The importance and gap marks are highly
scattered for specific competency. However, the
achievement yields the most consistent pattern

among all stakeholders.

* The ranking and rating are relatively
uncorrelated for specific competency as
opposed to generic competency.



Some Leads when
designing the Meta Profile

Need to include the SDG Goals
Need to look into the implications of the 4th Industrial Revolution
May incorporate some form of gap analysis from the survey

May apply some weightage based on importance and
achievement of competencies

Need to find the best way of clustering

Need to cross-refer to present Programme Outcomes from
professional bodies or other QA requirements
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Exhibit 1: Students require 16 skills for the 21st century

21st-Century Skills

Foundational Literacies Competencies Character Qualities
How students apply core skills How students approach How students approach
to everyday tasks complex challenges their changing environment

@ 1. Literacy @ . gr%t'ggnt{’égﬂ?,% 11. Curiosity
@ 2. Numeracy @ 8. Creativity . Initiative
2 Fﬂ%lr%rg»lfflc @ 9. Communication . Persistence/

grit

4. ICT It 1 &
@ reracy @ 10. Collaboration . Adaptability
g 5. Financial
literacy . Leadership

6. Cultural and 4
civic literacy . Social and cultural
awareness

Lifelong Learning

Note: ICT stands for nformation and communications technology.  Source: World Economic Forum: What are the 21st-century skills every student needs?
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THE GLOBAL GOALS

For Sustainable Development
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Sustainable Development Goals

No Poverty
Zero Hunger
Good Health and Well Being
Quality Education
Gender Equality
Clean Water and Sanitation
Affordable and Clean Energy
Decent Work and Economic Growth
Industry Innovation and Infrastructure
Reduced Inequalities
Sustainable Cities and Communities
Responsible Consumption and Production
Climate Action
Life Below Water
Life on Land
Peace and Justice

Partnership for the goals

Civil Engineering

Role
Indirect

Indirect
Direct

Indirect

Direct
Direct
Indirect
Direct
Direct

Direct

Indirect
Indirect

Indirect




Early clustering of
Meta-profile for
civil engineering

21st-Century Skills

Foundational Literacies Competencies

How students apply core skills How students approach
to everyday tasks complex challenges

o 1 Rermoy @ 7. Griial thinking/
@ 8. Creativity
@ 9. Communication
@ 10. Collaboration

2. Numeracy
& 3. Scientific
literacy
4. ICT literacy

g 5. Financial
literacy

6. Cultural and
civic literacy

Lifelona Learnina

Character Qualities

How students approach
their changing environment

11. Curiosity

12. Initiative

13. Persistence/
grit

14. Adaptability

15. Leadership

16. Social and cultural
awareness

CIVIL ENGINEERING SPECIFIC ATTRIBUTES

Technical Skills

Personal

Social Skills

Skills

THE GLOBAL GOALS

Far Sustainable Development
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watts #GLOBALGOALS




G1
G2
G3
G4
G5
G6
G7
G8
G9
G10
G11
G12
G13
S1
S2
S3
54
S5
56
S7
S8
59
510
S11
S12
513
S14

Categorization by skill-set + Values

Ability to work collaboratively and effectively in diverse contexts

Ability to use information and communication technology purposefully and responsibly
Ability to uphold professional, moral and ethical values

Ability to demonstrate responsibility and accountability towards the society and environment
Ability to communicate clearly and effectively

Ability to think critically, reflectively and innovatively

Ability to understand, value, and respect diversity and multiculturalism

Ability to carry out lifelong learning and continuous professional development

Demonstrate problem solving abilities

Ability to initiate, plan, organise, implement and evaluate course of actions

Ability to conduct research

Ability to demonstrate leadership attributes

Ability to apply knowledge into practice

Ability to demonstrate entrepreneurial attributes (creative, risk taking, resilient and innovative)
Ability to show strong knowledge in science and mathematics (including statistics)

Ability to interpret engineering drawings

Ability to create algorithm to solve engineering problems

Ability to understand principles of material science

Ability to carry out civil engineering analysis

Ability to interpret engineering data from testing

Ability to utilise relevant design codes and regulations

Ability to design civil engineering elements (e.g : structural, geoTech, water, transport &highway, env engr, etc)
Ability to monitor the progress and quality of civil engineering works

Ability to identify the appropriate construction technology and methods

Ability to uphold safety

Ability to evaluate the impact of engineering decisions

Ability to integrate all civil engineering knowledge into a workable system

Primary

Social skl
Tech skl
Values
Values

Social sk'l

Persnl sk'l

Social sk’l

Persnl sk'l

Persnl sk'l
Tech skl
Tech skl

Persnl sk'l
Tech skl

Persnl sk'l
Tech skl
Tech skl
Tech skl
Tech skl
Tech skl
Tech skl
Tech skl
Tech skl

Persnl sk'l
Tech skl
Values

Tech sk’l
Tech skl

Secndry
Values

Persnl sk’l
Persnl sk’l

Values

Values
Values
Persnl sk’l
Values
Values
Values

Persnl sk’l
Persnl sk’l

Persnl sk’l

Persnl sk’l

Values

Values
Persnl sk’l



Categorization by  technical
Skills

skill-set + Values

G2,G11,
S2,55,S8,59,511

=

Only between Social
and Personal Skills

S3, S4,S6,
S7,514

G5

Social

Personal Skills

: G10, G13
Skills

S13

G9,51
S10,G12

G4 G1

Survey Results

. Top in importance

Values

- Medium in importance
. Bottom in importance



G8

G9

G12

51

S10

G6

S13

Categorization According to the Cluster Used in the 21st Century Skills

Ability to carry out lifelong learning and continuous professional
development

Demonstrate problem solving abilities

Ability to demonstrate leadership attributes

Ability to demonstrate entrepreneurial attributes (creative, risk
taking, resilient and innovative)

Ability to monitor the progress and quality of civil engineering works

Ability to think critically, reflectively and innovatively

Ability to evaluate the impact of engineering decisions

Competencies

Character
Qualities

Foundation
Literacies

Persnl sk'l

Persnl sk'l

Persnl sk'l

Persnl sk'l

Persnl sk'l

Persnl sk'l

Persnl sk’l

Values

Social sk’l

Values

Values

Values

Character Qualities

Competencies

Character Qualities

Character Qualities

Foundational Literacies

Competencies

Character Qualities +
Competencies

Exhibit 1: Students require 16 skills for the 21st century

2. Numeracy

@ 3. Scientific
literacy

e’ 4. ICT literacy

5. Financial
literacy

21st-Century Skills

teracies

Competencies
How students approach
complex challenges

13. Persistence/
grit

14. Adaptability

15. Leadership

16. Social and cultural
awareness

Lifelong Learning



Categorization According to the Cluster Used in the 21st Century Skills

Ability to work collaboratively and effectively in diverse contexts Social sk'l Values ChaEacter Qual]tles ¥
ompetencies
Ability to communicate clearly and effectively Social sk'l Competencies
Competencies

Exhibit 1: Students require 16 skills for the 21st century
Character

Qualities
21st-Century Skills

Foundation
Literacies Foundational Literacies Competencies Character Qualities
How students apply core skills How students approach How students approach
to everyday tasks complex challenges their changing environment

@ 1. Literacy 7. gg’ ‘t‘gﬁ'nggl 11. Curiosity
@ 2. Numeracy 8. Creativity 12. Initiative

3 Eggg;,f ic 9. Communication 13. Sﬁ{sistence/
@ 4.1CT literacy 10. Collaboration 14. Adaptability
> Il?tig%r:g/ial 15. Leadership

16. Social and cultural
awareness

6. Cultural and
civic literacy

Lifelong Learning

Note: ICT stands for information and communications technalogy.




G2 Ability to use information and communication technology purposefully and Tech skl
responsibly
G10 Ability to initiate, plan, organise, implement and evaluate course of actions Tech skl
G11 Ability to conduct research Tech skl
G13 Ability to apply knowledge into practice Tech skl
S2  Ability to show strong knowledge in science and mathematics (including statistics) Tech skl
S3 | Ability to interpret engineering drawings Tech skl
S4  Ability to create algorithm to solve engineering problems Tech skl
S5 | Ability to understand principles of material science Tech skl
S6  Ability to carry out civil engineering analysis Tech skl
S7  Ability to interpret engineering data from testing Tech skl
S8  Ability to utilise relevant design codes and regulations Tech skl
59 ﬁrl?a]rl:stpotrc’é gtl?\sllg wca&]le%r\]/ggr]]eg?”entgc )elements (e.g : structural, geoTech, water, e o
S11 | Ability to identify the appropriate construction technology and methods Tech skl
S14 | Ability to integrate all civil engineering knowledge into a workable system Tech skl
Chara.lc.:ter Competencies . .
Qualities G11,G13, Categorization

S3,57,S8,S9,
S$11,514

Foundation
Literacies

Values

Persnl sk’l

Values

Persnl sk’l

Persnl sk’l

Persnl sk’l

Persnl sk’l

Persnl sk’l

According to the Cluster
Used in the 21st Century
Skills

Foundational Literacy
Character Qualities
Competencies
Competencies
Foundational Literacy
Competencies
Foundational Literacy
Foundational Literacy
Foundational Literacy
Competencies
Competencies
Competencies
Competencies

Competencies




Categorization According to the Cluster Used in the 21st Century Skills

G7 | Ability to understand, value, and respect diversity and multiculturalism Values Social sk’l Competencieg &
Character qualities
S12 | Ability to uphold safety Values Character qualities
G4 Abil.ity to demonstrate responsibility and accountability towards the society and Values Character qualities
environment
Values
G3 | Ability to uphold professional, moral and ethical values Character qualities

Competencies
Character
Qualities
Foundation
Literacies

Exhibit 1: Students require 16 skills for the 21st century

Foundational Literacies
How students apply core skills

to everyday tasks

(52

1. Literacy

2. Numeracy

3. %grear::t;fic

4. ICT literacy

5. Financial
literacy

6. Cultural and
civic literacy

Note: ICT stands for information and communications technalogy.

21st-Century Skills

Competencies
How students approach
complex challenges

Lifelong Learning

Character Qualities
How students approach
their changing environment

11. Curiosity
12. Initiative

13. Persistence/
grit

14. Adaptability

15. Leadership

16. Social and cultural
awareness




Competencies Competencies
Character Character
Qualities Qualities
Exhibit 1: Students require 16 skills for the 21st century
21st-Century Skills
Foundation Foundation
Literacies Literacies

Foundational Literacies Competencies Character Qualities

How students apply core skills How students approach How students approach

to everyday tasks complex challenges their changing environment

1. Literacy 11. Curiosity
2. Numeracy 12. Initiative

Personal Social

- @ ey 14. Adaptability

S kl I I S ki I I & IFi:tigra:-.\nccyial 15. Leadership

% 5 83&”@%@3 16. g\cn,/giraeln%nsg cultural
Lifelong Learning
Note: ICT stands for information and communications technology.
Competencies
Character Competencies
Qualities G11,G13,

S3,57,S8,S9,

S11,S14 Character

Qualities

Foundation
Literacies

Technical
Skill

(36
C

Foundation
Literacies

Values



21st-Century Skills

Foundational Literacies Competencies
How studants apply cora skills How students approach
10 averyday tasks complex challenges

7. Crical think
probiem soly
a 8. Creatinty
3. Scientific :
"literacy @ 9. Communication
4. ICT Meracy
oy e 10. Cotaboration

Financia

fteracy

6. Cultural and
Civic literacy

Lifelona Learnina

Technical Skills

Personal

Character Qualities

How students approach

their changing emaronmant

Cunosity

2. Inttative

. Parsistence/

gt
9

Adaptabulity

Leadership

16. Social and ¢
AWareness

Social Skills

Skills

Jitural

CIVIL ENGINEERING SPECIFIC ATTRIBUTES
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Competencies across two domains Categ O rizati O n by

S4: Ability to create algorithm to solve problems Technical
S7: Ability to interpret engineering data - - -
G12: Demonstrate leadership attributes Skills Skl I I Set + Val u es

G4: Demonstrate responsibility and accountability
towards society and environment

G7: Ability to understand, value and respect

diversity and multiculturism

G2,G11,
S2,55,S8,59,511

=

Only between Social
and Personal Skills

S3, S4,S6,
S7,514

G5

Social

Personal Skills

: G10, G13
Skills

S13

G9,51
S10,G12

G4 G1

Survey Results

. Top in importance

Values

- Medium in importance
. Bottom in importance



Competencies across two domains Categ O rizati O n by

S4: Ability to create algorithm to solve problems Technical
S7: Ability to interpret engineering data - - -
G12: Demonstrate leadership attributes Skills Skl I I Set + Val u es

G4: Demonstrate responsibility and accountability
towards society and environment

G7: Ability to understand, value and respect

diversity and multiculturism

G2,G11,
S2,55,S8,59,511

=

Only between Social
and Personal Skills

S3, S4,S6,
S7,514

G5

Social

Personal Skills

: G10, G13
Skills

S13

G9,51
S10,G12

G4 G1

Reprioritising Importance

. Top in importance

Values

- Medium in importance
. Bottom in importance



M ETA- PROF' LE Technical

Skills

Civil Engineering

G2,G11,
S2,55,S8,59,S511

=

Only between Social
and Personal Skills

S3, $4,S6,
S7,514

G5

Social

Personal Skills

: G10, G13
Skills

S13

G9,51
S$10,G12

G4 G1

Reprioritising Importance

. Top in importance

Values

- Medium in importance
. Bottom in importance



META-PROFILE
FRAMEWORK
Civil Engineering

Personal
Skills

Repricritising Importance
B Top in importance
B Medium in importance
I Bottom in importance

Technical
Skills
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Future
Uncertainties
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Challenges

The 4th Industrial Revolution
d. Other challenges

SUSTAINABL

DtVS.L,UPMtN I

GLALS
Future




META-PROFILE
FRAMEWORK
Civil Engineering

Technical
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Future
Uncertainties
1. The 21st Century
Challenges
2. The 4th Industrial Revolution
3. Other challenges

SUSTAINABL
DEVELOPMENT
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Social
Skills

2.

Advantages
The competencies that are in two
domains allow our future graduates to
posses the 21st century skills better
The designation of importance in the
meta-profile will demand more

emphasis in the curriculum design as

well as the teaching and learning as
well as in the assessment of outcome

attainment that follows




Improvement on List of
Generic Competencies

Clarity in the expression of all competencies is important because they will
be the outcomes to which a civil engineering curriculum design will be
based

Some ambiguity may have occurred due to poor expression of the
competencies during the survey stage

A revision of selected specific competencies was carried out.

Competency; let it be generic or specific; with low rating/ranking should be
revised its level of importance by benchmarking with 21st century civil
engineering attribute, 4th industrial revolution and sustainable development
goal (SDG).

The purpose of the revision is to make the proposed meta-profile of
competency relevant for current and future needs



Original

Subject specific
competences - Civil
Engineering

Ability to demonstrate entrepreneurial attributes
(creative, risk taking, resilient and innovative) —
transferred from the original generic competency

Ability to show strong knowledge in science and
mathematics (including statistics)

Ability to interpret engineering drawings
Ability to create algorithm to solve engineering problems

Ability to understand principles of material science

Ability to carry out civil engineering analysis

Ability to interpret engineering data from testing

DINOY | W N

Ability to utilise relevant design codes and regulations

Ability to design civil engineering elements (e.g.:
structural, geotechnical, water, transportation and
highway, environmental engineering, and others)

10

Ability to monitor the progress and quality of civil
engineering works

11

Ability to identify the appropriate construction technology
and methods

12

Ability to uphold safety

13

Ability to evaluate the impact of engineering decisions

14

Ability to integrate all civil engineering knowledge into a
workable system




SPECIFIC COMPETENCIES (Improved)
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Ability to show resilience

Ability to utilize knowledge in science and mathematics (including statistics)
Ability to interpret engineering drawings

Ability to create processes to solve engineering problems

Ability to apply the knowledge of material science

Ability to carry out civil engineering analysis

Ability to interpret engineering data

Ability to utilise relevant design codes and regulations

Ability to design civil engineering elements (e.g : structural, geotechnical, water,
transportation and highway, environmental engineering, and others)

Ability to monitor the progress and quality of civil engineering works
Ability to identify the appropriate construction technology and methods
Ability to uphold safety

Ability to evaluate the impact of engineering decisions

Ability to integrate all civil engineering knowledge into a workable system



Original

Generic
competences

Ability to work collaboratively and effectively in diverse

1 contexts

, Ability to use information and communication technology
purposefully and responsibly

3 Ability to uphold professional, moral and ethical values

4 Ability to demonstrate responsibility and accountability
towards the society and environment

5 Ability to communicate clearly and effectively

6 Ability to think critically, reflectively and innovatively

. Ability to understand, value, and respect diversity and
multiculturalism

3 Ability to carry out lifelong learning and continuous
professional development

9 Demonstrate problem solving abilities

10 Ability to initiate, plan, organise, implement and evaluate
course of actions

11 | Ability to conduct research

12 | Ability to demonstrate leadership attributes

13 | Ability to apply knowledge into practice




THANK YOU
From the Civil Engineering SAG

“See you in Surabaya”



