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Research Objectives
Background

Objectives

In face of the evolving expectations of our workforce,
students need to be prepared to think creatively and
innovatively to address global challenges. The growing
demand for soft skills such as critical thinking, problem
solving and communication are crucial to students’
success in the field.

•

To identify the students’ perceptions around
the importance of the ‘Arts’ in STEAM and
other 21CC

•

To understand how well the current
education system equips students with 21CC.

•

To identify the 21CC that hiring managers
look for in STEM graduates.

STEM focuses explicitly on the hard scientific,
technological, engineering or mathematical skills to
drive progress or create a new concept. By integrating
concepts and practices of the Arts in STEAM and other
21st Century Competencies (21CC) students to can
leverage both hard and soft skills to make them stand
out when applying in today's job market.

How We Define ‘Arts’
Arts
21st Century Competencies (21CC)
1.
2.
3.
4.
5.
6.
7.
8.

Critical Thinking
Creativity
Communication
Collaboration
Analytical Skills
Decision Making
Adaptability
Problem Solving

9.
10.
11.
12.
13.
14.
15.
16.
17.

Self-Confidence
Ethics
Strong Leadership
People Management
Customer Orientation
Innovation
Negotiation
Social Responsibility
Cognitive Flexibility

Contextualized to this research, the
‘Arts’ in STEAM is defined as the
benefits accrued from an Arts
Education and other 21st Century
Competencies (21CC), instead of the
traditional definition of Arts itself.

STEM
•
•

•
•

Science
Technology
Engineering
Mathematics

What is STEAM and the meaning of ‘Arts’ here?
In summary,

S cience
T echnology
E ngineering
M athematics

+

Arts

=

STE A M

Our Survey
The survey was administered to 400
female students studying/aspiring to study
in STEM fields and 124 hiring managers.

Respondent Profile – Female Students
Age

Education Level

43%

46%
54%

57%

17-20 years old

University

21-25 years old

Pre-University

Respondent Profile - Hiring Managers
Company Type

Work Experience

56%

MNC

More than 5 years

4 - 5 years

39%

SME

1-3 years
LLC

15%

Industry

Engineering

24%

Science or Healthcare

24%

Computer

24%

16%

69%

6%

Mathematical

Gender

63%

37%

27%

Executive Summary
Lower Awareness of STEAM
Students have a lower awareness of STEAM than STEM and 30% do not see how Arts will help them do better in STEM
education.

The Importance of 21CC
•
•

Students and hiring managers are aligned on the important 21CC needed for a successful career.
Managers prioritise 21CC over other aspects such as technical knowledge or team fit while hiring.

Gaps in 21CC
•
•
•

•

Only 1 in 2 students feel that they possess Self Confidence, Negotiation and Leadership skills.
Students rate themselves low in most of the 21CC, with the largest gaps seen in Innovation and Self Confidence.
Hiring managers feel that students lack 3 out of the 4 important 21CC that they are looking for - namely Problem Solving, Critical
Thinking and Communication.
Negotiation and Customer Orientation are skills that students are least equipped with.

The Need For Job Readiness Skills
Students want to pick up job readiness skills in the next 2-5 years, and hiring managers believe internship
experience can help fresh graduates to prepare for a STEM-related job.
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Lower Awareness
of STEAM

While 4 in 5 readily understand
what STEM stands for,

only 1 in 2 are aware of STEAM.

Aware
Unaware
Base: 400
Q5, Have you seen or heard about the term STEM (Science, Technology, Engineering, and Mathematics)?
Q6, Have you seen or heard about the term STEAM (Science, Technology, Engineering, ARTS, and Mathematics)?

30% of students do not see how Arts will
help them do better in STEM education
Awareness about the Role of Arts
Improves creativity

92%

8%

Develop critical thinking skills

90%

10%

Teaches collaboration

86%

Improves communication

83%

Help to do better in STEM subjects

17%

70%

In high demand across industries

Base: 400
Q8 What is the role of Arts ( Languages, performing arts, visual arts,
Graphics, Visual communication etc.) education in STEM?

15%

52%

True

False

30%

48%
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The Importance Of
21CC

Students consider 21CC to be
important for a successful career
Skills Perceived As Important for a Successful Career
90%

89%

88%

86%

86%

85%

84%

83%

83%

81%

81%

77%

75%

74%

70%

67%

Base: 400
Q9 To what extent do you think the following skills are important for a successful STEM career?

Customer orientation

Negotiation

Strong leadership

Social responsibility

People management

Creativity

Ethics

Self confidence

Collaboration

Innovation

Adaptability

Analytical skills

Decision making

Cognitive flexibility

Communication

Critical thinking

Problem solving

59%

Hiring managers prioritise the 21CC
over other factors

2

1

Other Factors:

Technical
Knowledge

• Strategic Value

4

21st Century
Competencies

• Highest level of Education
• Culture Fit

• Leadership Potential

3

Relevant
Experience

Team Fit

Base: 124
Q7a What are the factors that you consider while hiring a fresh graduate?

• Good Testimonial

63

*Relevant work experience for candidates with experience and relevant
internship experience for fresh graduates

The students and hiring managers
are aligned on the importance of
21CC needed for a successful career

Skills perceived as important for a successful career
Base: 124
Q8 What are the skills you look for in a fresh graduate or a first jobber while hiring?
Base: 400
Q9 To what extent do you think the following skills are important for a successful STEM career?

77%

68%

74%

Skills that manager look for in a fresh graduate

78%
69%

70%

69%

67%

59%

Customer orientation

81%

73%

Negotiation

81%

75%

Strong leadership

83%

77%

Social responsibility

83%

84%

People management

84%

Innovation

85%

Collaboration

80%

88%

Creativity

81%

Ethics

90%

Self confidence

89%

Adaptability

84%

Analytical skills

88%

88%
86%

Decision making

86%

Cognitive flexibility

89%

93%

Communication

Problem solving

90%

89%

Critical thinking

95%
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Gaps in 21CC

1 in 2 students feel they do not possess
Self-Confidence, Negotiation and
Leadership skills
Students’ Perception of the Skills They Possess

Top skill

Self-Confidence

Strong Leadership

Negotiation

Ethics

48%

46%

43%

70%
Base 400
Q21 To what extent do you think you possess the following skills?

Students rate themselves low in most
of the 21CC, with the largest gaps seen
in Innovation and Self-Confidence
85%

63%

59%
55%

25%
60%

24%

24%

67%

24%

People management

Strong leadership

Collaboration

Analytical skills

Communication

Creativity

Cognitive flexibility

Problem solving

Decision making

9%
70%

24%

65%

59%
64%

5%
54%

51%
46%

Base: Overall 400
Q9 To what extent do you think the following skills are important for a successful STEM career?
Q21 To what extent do you think you possess the following skills?

74%

59%

51%

Skills perceived as important for a successful career

20%

11%

43%

Students' perception of the skills they possess

Social responsibility

26%

26%

81%

Ethics

31%

Adaptability

57%

31%

Negotiation

32%

32%

75%
70%

47%

Self confidence

84%

83%

Customer orientation

88%

86%
77%

54%

Innovation

90%

81%

Gap 38% 34%

45%

89%

Critical thinking

83%

86%

Hiring managers feel that students lack
3 out of the 4 21CC they look for
Top skills hiring managers look
for when hiring a fresh graduate

Top skills hiring managers
feel that fresh graduates
lack

Problem Solving

✓

✖

Communication

✓

✖

Critical Thinking

✓

✖

Analytical Skills

Base:124
Q8 What are the skills you look for in a fresh graduate or a first jobber while hiring?
Q13 Based on your experience in hiring/interviewing candidates, choose the top skills important for jobs in your industry which the fresh graduates seem to be lacking in?

✖

Students feel that they are not equipped
enough with 21CC
90%

88%

81%
74%

67%

49%

26%
18%

17%

Base: 346
Q10 Please select the skills that you believe your current curriculum helps you develop.
Base: 400
Q9 To what extent do you think the following skills are important for a successful STEM career?

Social responsibility

Communication

People management

Negotiation

Collaboration

Innovation

Adaptability

Ethics

Skills perceived as important for a successful career

15%

48%

47%

46%

37%

35%
54%

42%

32%

10%

Cognitive flexibility

55%

37%

34%

39%

40%

11%

Problem solving

17%

25%

57%

48%

Customer orientation

17%

23%

57%

56%

Strong leadership

Gap 69% 64%

61%

57%

77%

70%

59%

57%

89%

86%

Skills that current curriculum helps to develop

Critical thinking

75%

58%

85%

Creativity

83%

Decision making

83%

Self confidence

81%

84%

Analytical skills

86%

Negotiation and Customer Orientation
are skills that students are least
equipped with
Skills That The Current Curriculum Helps To Develop

Top skill

Critical Thinking

54%

Ethics

17%

Base: 346
Q10 Please select the skills that you believe your current curriculum helps you develop.

Customer
Orientation

11%

Negotiation

10%

Over 90% of hiring managers are looking
for these 21CCs but only half of the
students think they are equipped with
these
95%

Gap

93%

53%

90%

61%

64%

89%

66%

89%

35%
54%

42%
32%
26%

Problem solving

Communication

Collaboration

Skills that manager look for in a fresh graduate
Base: 346
Q10 Please select the skills that you believe your current curriculum helps you develop.
Base: 124
Q8 What are the skills you look for in a fresh graduate or a first jobber while hiring?

23%

Adaptability

Skills that current curriculum helps to develop

Critical thinking
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The Need For Job
Readiness Skills

Skills That Students Would Like To
Learn In The Next 2-5 Years

{

Interview Skills
and Practice

69%

Job Selection
and Application

Cover Letter and
Resume Writing

54%

56%

Effective Management and
Workplace Leadership

45%

Building and Marketing
Yourself As A Brand

45%

Base 400
Q26 Which of the following skills would you like to learn, or feel would be most relevant to you in the next 2-5 years?

}

Financial
Literacy/Wellness

Negotiation Skills For
Pay Or Benefits

44%

50%

As for the factor that will help fresh graduates
be better prepared for STEM jobs,

58%

of the hiring
managers said

relevant internship experience

Base: 124
Q13a What do you think can be done to help fresh graduates be more prepared for STEM-related jobs in your industry?

What can we do?
Create awareness on the importance
of Arts that equips students with 21CC.

Specially curated programs to boost the
confidence of young women by equipping
them with 21CC to make them stronger
candidates when looking for their first jobs.

Emphasise the 21CC and weave them
into the curriculum as early as possible.

Create more opportunities for students
to interact with industry professionals
and practice their 21CC through
internship, job shadowing and job
attachment opportunities.

In summary, equipping our students for success is not just the responsibility of the
education system, but also the other stakeholders - parents, the community, the civil
society, and the private sector, to bridge the skills gap in the future workforce.

Glossary & References
Glossary – 21st Century Competencies
Critical thinking

People management
A subcategory of Human Resource Management (HRM) that refers to the practice of recruiting, training,
engaging and retaining employees to optimise their talent and maximise their productivity

the process of thinking carefully about a subject or idea, using reasoning to reach a conclusion, without
allowing feelings or opinions to affect you

Creativity
the ability to produce or use original and unusual ideas:

Analytical skills
Analytical thinking is a method for analysing a problem and finding a solution by processing and

Strong leadership

breaking down complex information.

the set of characteristics that make a good leader

Critical thinking vs Analytical thinking

Collaboration

Both thinking styles examine facts to help them evaluate information but depend on them

the situation of two or more people working together to create or achieve the same thing

differently. Those applying analytical thinking to a situation use facts to support evidence.
However, those applying critical thinking rely on facts to help them form an opinion and

Negotiation

determine whether an idea makes sense.

the process of discussing something with someone in order to reach an agreement with them, or the
discussions themselves

Innovation
(the use of) a new idea or method

Adaptability

an ability or willingness to change in order to suit different conditions
Decision making
the action or process of making important decisions

Ethics
the study of what is morally right and wrong, or a set of beliefs about what is morally right and wrong

Self-confidence
the quality of being certain of your abilities or of having trust in people, plans, or the future

Social responsibility
the practice of producing goods and services in a way that is not harmful to society or the environment

Problem solving

the process of finding solutions to difficult or complex issues.

Customer orientation
A business approach that puts the needs of the customer over the needs of the business and aligns

Communication

business goals with customers' goals

the imparting or exchanging of information by speaking, writing or using some other medium
Cognitive flexibility

References

ability to adapt our behaviour and thinking in response to the environment through the ability to switch

•

Employability Skills http://exploresel.gse.harvard.edu/frameworks/35

between thinking about two different concepts or thinking about multiple concepts simultaneously

•

21st Century Competencies https://www.moe.gov.sg/education-in-sg/21st-century-competencies

