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Mutual Learning 11:40 — 12:00 Introduction

and Open Dialogue 12:00 — 13:30 Work in groups
WO rkshop 13:30 — 14:00 Reporting and conclusions
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What will | talk about in the introduction?

Why STEM and which are the learning goals

About STEM learning process and content of syllabus

About critical thinking and encouraging active learning

Women in STEM

Funded by The contents of this presentation are the sole respansibility of the authars
the European Union and do not necessarily reflect the opinion of the European Union.

This project has received funding from the European Union's Horizon 2020 1 WBC_RRI -N ET
1

research and innovation programme under grant agreement No. 101006279 Responsibl Research and nnovation i he WestarnBalars




Why STEM learning/teaching?

To enable the acquisition of many generally necessary skills, the so-called ’soft skills’ such as:

Critical
thinking

Innovativeness

Research
tendencies
(curiosity)
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Learning goals of STEM

—[ Improving training and creating career-building opportunities in STEM fields.

Create a workforce trained in various STEM fields of choice.

Increase the number of students carning career-building degrees in STEM fields.

Increase the participation of the female population in STEM fields.

Raise the level of STEM literacy for all students in schools, but also in colleges, in order to continue
careers in STEM fields
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STEM Learning process

Abstract conceptualization - thinking

Reflexive perception - seeing

Active experimenting - doing, i

10N Or experience - reeling.
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What kind of syllabus is needed for STEM studies?

follows the latest achievements as much as possible

@

uses technologies for the active acquisition of knowledge necessary for the implementation of the teaching process

uses Internet technologies as a tool to solve problems (active not passive use)

y

be future-oriented

&

flexible enough to be easily amended

enables the application of innovative ways of learning and teaching

enables and stimulate the teacher's approach to animating students for active learning

presents guidelines for learning goals and outcomes, as well as skills and knowledge that the student will acquire
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Critical thinking as the basis of STEM

Critical thinking is a key component of the so-called socially useful learning

Enables:

Uconnecting theory and practice,
Uintegrating experiences and other relevant knowledge
Ucreating added valueS in the context of learning outcomes

Critical, not criticizing, way of thinking !!!

The goal - to enable the systematic acquisition of information and motivate students for independent work
Recommendation is to apply the skills of critical thinking and action in the teaching process

It is necessary to come up with ways to illustrate, confirm, expand, and/or review the scope of the subject matter
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Encouraging critical thinking

GROUP THINKING LEVEL

e Organizing an oral discussion: students
discuss the studied terms from their
own experience and knowledge,
propose solutions for given problems,
etc.

e Active subjects of teaching: students
perform the lesson demonstratively and
are asked to critically review the given
topic or problem that needs to be solved

e Possibilities to expand the discussion
using different forums or e-mail
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INDIVIDUAL LEVEL OF THINKING

e Independent critical study of the

subject literature

e Creating a case study or essay on a
given topic: searching existing sources of
information, with the aim of composing
a paper that will elaborate one's
thinking on a given topic or problem

e Preparation of practical work (where
possible): connecting the theoretical
basis and practical experience
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The role of the teacher in the process of critical
thinking
4 ‘

To additionally
stimulate with a
_ symbolic reward
To jointly prevent To look for an
To enable some form To help the student JoIntly p . . (e.g. books or the
. .. . plagiarism and original, new and .
of interaction in achieve results . . . . like) the group or
e e ) copying of texts innovative solution, L
case clarification is through his own : . individual who
and/or materials of rather than copying
needed efforts : . makes the greatest
interest existing ones : :
effort in solving the
problem (within the
limits of possibilities)
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Encouraging active learning among students

How to motivate students to learn during class?

ACTIVE INVOLVEMENT IN TEACHING!

The simplest - to ask questions and ask for answers in any form

The teacher is in the center of the action for that lesson and must monitor whether the students are listening
carefully

Minimize all external events and phenomena that can cause students' attention to be diverted

Presentation must be interesting, easy to understand and systematic

Write main points or theses on the board (in the form of a mind map or simple lists)
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Lesson structure - example

Introduction Main part —
— 5 min 35 min

e introduce e explain the lessonina e have a short e If thereis a need,
students to the systematic way debate with the give tasks that
lesson e define the most students to see the students will

e explain what important terms and the acceptance of be able to solve
knowledge they explain them the material independently at
will acquire e give practical examples ® repeat what was home, for the

e explain why this that explain concepts  discussed in 2-3 purpose of
knowledge is more closely sentences and additional
important what needs to be acquisition of

learned knowledge
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Women in STEM ( an ICT example)

Augusta ADA Bayron, Countess of Lovelace

Margaret Hamilton, NASA
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Let’s repeat what did | talk about today?

Why STEM and which are the learning goals v

About STEM learning process and content of syllabus

About critical thinking and encouraging active learning
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Mutual Learning
and Open Dialogue
workshop
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Group work:

Topics for discussion:

- How to make lectures in STE(A)M disciplines more interesting and
engaging?’

- How to engage and support female students in STE(A)M more?

Output:

- Recommendations for more inclusive and improved STE(A)M
education
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How shall we work?

Divide into groups

Discuss and develop the ideas

Write down the recommendations on paper or
laptop

Select one group member as the rapporteur to
present your recommendations to others
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OUR GOAL — REMEMBER!!!

Topics for discussion:

How to make STEM disciplines lectures more
interesting and engaging”?

How to engage and support female students
in STEM more?

Output:

Recommendations for more inclusive and
improved STEM education
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Mutual Learning
and Open Dialogue
workshop
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Reporting and conclusions

Topics for discussion:

How to make lectures in STE(A)M disciplines more interesting and
engaging?’

How to engage and support female students in STE(A)M more?

Output:

- Recommendations for more inclusive and improved STE(A)M
education
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Thank you for your attention!!!

Dalibor P. Drljaca

Centar za naucnoistrazivacki rad

Univerzitetski klinicki centar Republike Srpske

drljacad@gmail.com
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