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Introduction

This document has been written for the EU H2020 project “MultiCO - Promoting Youth
Scientific Career Awareness and its Attractiveness through Multi-stakeholder Cooperation” as
the outcome of Task 2.12 (= Deliver student workshops concerning working life skills, an
analysis of their perceptions of these skills and the creation of a consortium-wide report on
outcomes from the student workshop and student perceptions).

The aim of the MultiCO-project is to raise students’ awareness of careers in science and their
aspirations regarding choosing science for study. The project focuses on developing scenarios
for science learning environments, where discussions on careers in research and industry in the
STEM fields are taken to be an integral part of science study. The project further focuses on
counselling students and incorporating working life skills in action.

Skills associated with a multitude of careers, which European employers preferred were found
to be the following (European Commission, 2010): team working skills, sector-specific skills,
communication skills, computer skills, ability to adapt to and act in new situations, good reading
and writing skills, analytical and problem-solving skills, planning and organisational skills, and
decision-making skills.

Based on an analysis of relevant curriculum and assessment frameworks for “21%t century
skills”, Binkley and co-authors (2012) provide a list of ten important skills that they group into
four categories (cf. MultiCO GA, Annex 1, p.22/23):

A. Ways of thinking:
1. Creativity and innovation
2. Critical thinking, problem solving, decision making
3. Learning to learn, metacognition
B. Ways of working:
4. Communication
5. Collaboration (teamwork)
C. Tools for working:
6. Information literacy (includes research on sources, evidence, biases, etc.)
7. ICT literacy
D. Living in the world:
8. Citizenship - local and global
9. Life and career
10. Personal and social responsibility - including cultural awareness and competence.

To describe these skills, Binkley et al. (2012) designed three categories within their KSAVE
model: Knowledge, Skills, and Attitudes/Values/Ethics. “Knowledge” includes all references
to specific knowledge or understanding requirements for each of the ten skills. “Skills” are the
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abilities, skills and processes which are developed in students and are a focus of learning.
“Attitudes, Values and Ethics” refer to the behaviors and aptitudes in relation to each of the ten
skills.

As pointed out in the Multi-CO project’s Conceptual framework (D 2.1), occupational images
of working scientists, as well as stereotypical views of scientists and science influence the
students’ career choices. Knowledge about careers may increase the students’ interest to choose
science careers, particularly when careers match their interests and abilities. The aim of task
2.12 was therefore to find out about the students’ perceptions of working life skills in relation
to different science careers.

Methods

First ideas how to organize a student workshop concerning working life skills were sent to all
the consortium members in January 2016 for discussion. According to the partners’ feedback,
a workshop description and workshop materials were developed (Annex 1) and sent around in
February 2016 to be used by all the partners. The materials were translated into the different
languages.

The aim was to ask 7th grade students to think about different science careers and to identify
the working life skills that are needed for these careers.

In small groups (3-4 students), the students had to work on two different science careers where
different skills are needed (Table 1). These careers (altogether 12) were chosen from a list that
had been developed earlier by UEF as outcome of Task 2.7.

Group 1 Chemist Air traffic controller

Group 2 Pharmacist Software designer

Group 3 Pathologist Production designer (food industry)
Group 4 Meteorologist Nurse

Group 5 Geneticist Horticulturalist

Group 6 Zoologist Mechatronics mechanic

Table 1: Careers used in the students” workshops on working life skills

Students were asked first to discuss what kind of knowledge/working life skills these careers
require and write them down. Out of this list they then had to choose the three most important
skills and explain in what kind of tasks and situations these are needed.

Sample
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Student workshops were conducted in all the partner countries with a total number of 724
students. Conditions varied slightly in the different countries, e.g. concerning students’ age,
group size and workshop duration (see Table 2).

Partner | Schools | Number of | Groups Students’ | Duration | Remarks
Students age
UBO | 3 (one Total 154, 3to4 12-13 45 Due to a mistake
girls’ 6 classes students years minutes | in translating the
school) per group materials,
students worked
on the career
“Product
designer” instead
of “Production
designer”
UCL | 3(one Total 215, individuals, | 12-13 60 -
girls’ 9 classes pairs and years minutes
school) groups of 3
students
UCY |4 (one Total 86 4t05 12-13 60 A list with major
English students years minutes, | working life skills
school) per group; 40 was provided to
2t03 minutes | the students.
students in the *Due to a lack of
per group English | time, not all the
(English school* | careers were used
school) in the workshops.
UEF 3 Total 144, Each group | 13-14 45 -
9 classes, with years minutes
class size approx. 3
13-18 students
students
uT 4 Total 125 4 students | 13-14 45 Duetoa
per group | years minutes | misunderstanding,
students worked
on six careers that
derived from UT
scenarios.

Table 2: Sample
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Analysis

For data analysis, UEF developed a table with different skills and categories (Table 3) based on
the ones that have been proposed by Binkley et al. (see above).

1. Ways of thinking

Creativity and Innovation Critical thinking, problem Mindset and metacognition
solving, decision making

2. Ways of working

Communication Collaboration & teamwork Personal attributes

3. Tools for working

Sector-specific skills Sector-specific knowledge Technology/ICT Literacy

4. Living in the World

Citizenship — local and Life and career Personal and social
global responsibility

Table 3: Data analysis table

The table was used by the partners to categorize the skills that had been mentioned in the
students’ workshop (one table sheet per career, for an example see Annex 2 from UEF).
Transferring the students’ responses to the table, it was proposed to stick as close as possible to
their original wording. The skills that the students had selected as “most important skills” were
highlighted in bold letters. Per category, the skills were counted.

In the end, all the tables were sent to UBO to merge them.

Due to several differences in the partners’ data (see above), the analysis’ main focus has been
on national data within the partner countries. The results will be used to inform the following
research steps.
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Results

The results from merged partners’ data are presented in this report with 4 exemplary careers —
two careers “in science” (chemist and geneticist) and two careers “with science” (nurse and
software designer).

A bar chart is used to visualize the differences of the 4 careers in relation to the four categories
(= Ways of thinking, Ways of working, Tools for working, Living in the world) and their
subcategories (Fig. 1).

The most important skills per career that the students’ have chosen are listed in individual mind
maps (Fig. 2-5).

107 Chemist Geneticist [100
75+ L75
8
0e
g‘;-w 50 F50
=0
oW
Oc
25+ F25
o Nurse Software r100
developer
754 F75
o
2
2
w‘(-.’ 504 r50
g o
OS
; 25- . . -25
Way: s of Ways of Tools for lemg in Way: s of Ways of Tools for lemg in
lhlnklng working working the world thlnkmg working working the world
[ I communicaton | [l §55 5P || IS Bibal A Il communication | [l S5 | IS, bl

Critical thinking, Collaboration & Critical thinking, Collaboration &
roblem solvi SWD“SWW'C Life and career roblem solvin 0aboretion Sector-specific Life and career
. e mak,r,'% teamwork . knowledge . . ficant makm% teamwork . knowledge .

Mindset and Personal Technology / Personal and Mindset and Personal Technology / Personal and
metacognition atfributes . ICT Lieraty . ?é’scmnsibimy metacognition atfributes . ICT Lieraty . ?g%aonsihility

Figure 1. Comparison between the number of skills (most important skills) mentioned per career and
category.
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Citizenship —
local and global (0)

Life and career (7)

Working under pressure (3)
Working fast and effectively (2)
Motivated to do experiments

Sector-specific skills (14) Sector-specific knowledge (68)

Numeracy (2)
Estimating
Dealing with substances safely (6)
Examining reactions and matters (3)
Mix substances (2)

Technology/ICT
Literacy (9)

Computer skills (8)
Know how to operate machines

Tools for
working

(91)

Chemist

Science
Biology (6)
Physics
safety at work
Specialized knowledge

Knowledge and properties of matter (5)

Knowledge of chemicals
Characteristics of substances
Degree in chemistry (3)
Knowledge of medicine (3)
Knowledge of drugs (2)
Mathematics (17)
Chemistry (21)
Chemistry, biology (4)
Health education

Productive
Personal and social
responsibility (5)
Health care
Responsibility
Safety at work (3)
Living in
the World
(12)
Personal attributes (48)
Ways of
Responsible (2) working
Motivation/Interest (2)
Conscious of danger (89)

Attentive/attention (2)
Skillful/expertise

Collaboration &
Teamwork (25)

A steady hand
To stick to rules
Organized (7) Teamwork (13)
Perseverance/determination (7) Skills with-people
Reliable (4) Collaboration (10)
Courageous (4) Social skills
Patience (3)
Decisive Writing articles
husi. (i ) C ication (10)
Calm Presentation skills
Cautious (3) Speaking skills

Leadership skills (3)

Express ideas clearly (3)

Ways of
thinking
(37)

Mindset &
metacognition (16)

Good memory (5)
Focused (3)

Understand what you are dealing with
Concentration (2)
Observation
Working independently (4)

Critical thinking, problem
solving, decision making (12)

Quick thinker (3)
Problem solving (5)
Decision making
Reasoning
Thinking
Observation

Creativity and
innovation (9)

Creativity

Thinking in an innovative way

Creating and developing new ideas (3)

Figure 2: Chemist, mindmap with most important skills

Citizenship —
local and global (0)

Life and career (0)

Personal and social

responsibility (0)

Sector-specific skills
(17)

To analyse DNA
Examination (5)
Math skills (3)
Science skills (3)
Research skills (2)
Sharing ideas
Study genetics
Careful

Technology/ICT
Literacy (1)
Operating machines

Tools for
working

(54)

Geneticist

cell-
Knowledge about tools/instruments

Courageous (3)
Invent products

Sector-specific knowledge (36)

Plants
Biology (8)
Chemistry (5)
Genetic
chemical reactions
and DNA- structure and function (3)

Different species
genes, cells, medicine (7)
Scientific knowledge (2)
Human biology
Medicine (3)
Physics (2)

Living in
the World
(0)
Personal attributes
(29) Ways of
Patience (4) workmg
Interest in plants (2) (47)

Interest in medicine
Interest in industry

Interest in agriculture/farming

Accuracy
Attentiveness
Medical studies
Science studies
Precise (4)
Good eye-sight (4)
Organization (3)
Motivated (2)
Dedicated
Efficient
Intelligent

Communication (11)

Communication (6)
Language skills (2)
Sharing thoughts and ideas

Latin skills
Collaboration &
Teamwork (7)

Cooperation with other professionals
Good with people (3)
Teamwork (3)

Ways of
thinking
(18)

Mindset &
metacognition (7)

Curiosity (2)
Retrospective (3)
Precise (2)

Critical thinking, problem
solving, decision making (10)

Analysis skills (6)
Logical and analytical reasoning
Come up with efficient solutions
Reasoning (2)

Creativity and
innovation (1)

new and useful ideas

Figure 3: Geneticist, mindmap with most important skills
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Life and career (5)

Multi-task (4)
Love his/her job

Personal and social
responsibility (3)

Hygiene
Promote health
Need to be responsible and do what needs to get done

Citizenship —
local and global (1)

To take care about the citizens

Sector-specific skills s
(16) Sector-specific knowledge (40)

Medical skills (3) Biology (9)
Performing treatment (3) Anatomy
Preparing medication (3) Medical knowledge (9)

Monitoring (2) Maths (5)
Nursing (4) Chemistry (2)

Planning nursing Ki ledge of different di

Knowledge of nutrients
Diagnostic and medical care
Human biology (4)
Medication (7)

Tools for
working

(56)

Technology/ICT
Literacy (0)

Living in
the World
(9)
~
Nurse
Personal attributes )
(37) Ways of
Love/affection working
Helpfulness (70)
Motivation

Working with human beings
Have a strong heart (if somebody dies)

Collaboration &
Teamwork (19)

Caring (11)
Organized (6) Team work (4)
Responsible (6) Social skills (10)

People focused (3)
Hard working

To work in groups (3)
Friendly (2)

Sympathy
Eatience (3} Communication (14)
Calm

Communication (11)
Being able to talk upfront to people
Communicate and share ideas
Calm patients down

Figure 4: Nurse, mindmap with most important skills

Citizenship —
local and global (0)
Personal and social
responsibility (0)

Ways of
thinking
(11)

Mindset &
metacognition (6)

Give the appropriate medical care
To be able to do a diagnosis
Positive (3)

Precise

Creativity and
innovation (0)

Critical thinking, problem
solving, decision making (5)

Medical understanding
Apply his/her knowledge into practice
Make quick decisions especially when doctor is not there
Reasoning (2)

Sector-specific knowledge (51) Lol s(pzesc;ﬁc ALk

To know programs
Programming languages (14)
Design (8)
Computer science (6)
Experience in computing (5)
Knowledge of software (5)

Software programing
To maintain programs
Data analysis (7)
Looking through errors, identify
mistakes and find flaws (9)
Applying appropriate programming (3)

Physics (5) Testing the software (2)
Maths (5) Manual skills
Electronics Numeracy
Knowledge

Technology/ICT Literacy (16)

Living in Tools for 'g' ':"°;”'_°"'ge & ;'_‘“'5 (25)
the World working VELECIGICE RN
Technology knowledge (2)
(0) (93) Information technology (3)
A Programming (3)
SOftwa re Use of web tools
designer |

Ways of Ways of

working thinking Critical thinking, problem
(26) (37) solving, decision making (10)
(16)
. Logical reasoning (2)
P:r:i:‘::((:)) Apply knowledge into practice
e e
Accuracy
Mindset &
care'“' Eng"s“ Ski"s (3) i
(Other) language skills (5) -Creahv.lty and
Communication Memory (3) innovation (23)
Attention

Collaboration &
Teamwork (1)

Collaborate with colleagues

Creativity (17)
Imagination (2)
develop software programs
Inventing
Planning (2)

Figure 5: Software designer, mindmap with most important skills
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