IO3 - Development of
FeSTEM methodology
Desk research summary

License
The report is published by the FeSTEM consortium with a CC BY-NC-SA 4.0 license.

1

INDEX
INTRODUCTION ........................................................................................................ 4
1. GENDER-SENSITIVE PEDAGOGY ....................................................................... 6
1.1 Introduction to gender-sensitive pedagogy ............................................................................... 6
1.2 Previous studies on gender-sensitive pedagogy ...................................................................... 7
1.3 Applying gender-sensitive pedagogy ........................................................................................ 9

2. SETTING GOALS FOR GENDER SENSITIVE STUDENT LEARNING .............. 13
2.1 Setting meaningful and measurable learning objectives: the importance of goals ................ 13
2.1.1 The andragogy of corporate learning objectives ............................................................. 13
2.1.2 The logic of learning objectives ....................................................................................... 14
2.1.3 How to write measurable learning objectives .................................................................. 15
2.1.4 Learning goals examples ................................................................................................ 16

3. GENDER-SENSITIVE CURRICULUM CONTENT ............................................... 28
3.1 Designing gender-sensitive curriculum content ...................................................................... 28
3.1.1 Gendering Education and Gender-Sensitivity ................................................................. 28
3.1.2 Contextual aspects for Gender-Sensitive Curriculum Design ......................................... 30
3.1.3 Hidden Curriculum and its implications on Gender-Sensitive Education ........................ 32
3.1.4 Approaches for the design of a Gender-Sensitive Curriculum ........................................ 34
3.1.5 Designing and Applying a Gender-Sensitive Curriculum ................................................ 35

4. THE ORDER OF LEARNING EXPERIENCE ....................................................... 39
4.1 Theoretical and pedagogical aspirations ................................................................................ 39
4.1.1. Constructionism .............................................................................................................. 40
4.1.2 Constructionism for alleviating gender inequality ............................................................ 41
4.2 Objective of the FeSTEM approach ....................................................................................... 42
4.3 Instructional design approach ................................................................................................. 42
4.4 The order of the learning experience ...................................................................................... 43

5. INSTRUCTIONAL METHODS ............................................................................. 56
5.1 Definition of instructional design ............................................................................................. 56
5.2 Summary of STEM-related instructional design ..................................................................... 57
5.3 Summary of gender-sensitive instructional design ................................................................. 57

6. GOOD PRACTISES OF GENDER-SENSITIVE METHODOLOGIES .................. 60
6.1 Gender and development, university of Antwerp .................................................................... 60

2

6.2 Challenging political Sciences from a gender perspective, Sciences Po, Paris ..................... 60
6.3 Gender and technology, Metu, Ankara ................................................................................... 61
6.4 Gender, sexuality and multiculturalism, Radboud University, Nijmegen ................................ 62
6.5 Philosophy and gender, Autonomous University of Barcelona .............................................. 62
6.6 Social groups in context of renditions of services, University of Vechta ................................ 63
6.7 Gender perspectives in teaching, University of Bologna ........................................................ 64
6.8 Other good practices in dealing with gender issues in STEM education ............................... 64

SUMMARY OF THE FINDINGS ............................................................................... 68
BIBLIOGRAPHY ...................................................................................................... 75

3

INTRODUCTION
The project “Female Empowerment in Science, Technology, Engineering and Mathematics in
Higher Education” is an Erasmus+ KA2 project that aims to promote an innovative method
and pedagogy that will allow Higher Education (HE) students to use traditional and
computationally-rich media to create meaningful, shareable exhibits that will act as mentoring
models for encouraging girls and women to remain active in STEM.
The FeSTEM project is an attempt to contribute to the elimination of the stereotypical woman
profile as excluded from STEM-related professions and promote women’s empowerment,
equality and social coherence. Thus, the principal objective of the FeSTEM project is to
promote an innovative approach that will allow HE educators to raise awareness on gender
issues and invite HE students to take action about gender inequality in the field of STEM.
This project is also expected to help HE instructors to improve their teaching practices and
HE students to receive support and advice in regards to self-improvement, and increase their
self-esteem, personal and social power and solidarity in their STEM career.
For this purpose, the FeSTEM project includes the development of a gender-sensitive
teaching methodology for engaging HE students in making shareable exhibits and promoting
gender-equality issues. These exhibits are expected to act as mentoring constructs for
women in STEM. Moreover the project aims at constructing a community of practice for
engaging HE instructors in a sharing community of practices and ideas and a mentoring
community platform for STEM HE students.
The project is divided into eight different Intellectual Outputs as follows:
•
•
•
•
•
•
•
•

IO1 - Mapping the challenges and expectations of women in STEM: the academic
and industrial perspective;
IO2 - Development of a toolbox with traditional and digital materials for constructing
gender-sensitive exhibits;
IO3 - Development of FeSTEM methodology;
IO4 - Implementation and evaluation of the gender-sensitive methodology;
IO5 - FeSTEM Online Learning Unit;
IO6 - FeSTEM industry-informed Toolkit;
IO7 - FeSTEM Community of Practice (CoP);
IO8 - FeSTEM community platform for empowering women in STEM.

Through these eight Outputs, the project will build a gender-sensitive approach in HE,
incorporate traditional and computationally-rich tools in the instructional process, trigger HE
students’ visions and ambitions, and build a close cooperation with the business sector.
The project is managed by a consortium of 6 partners from 5 European countries, covering a
wide range of expertise related to the scope and the aims of the project, having as well a
Pan-European outreach in their activities. The partners are:
•
•
•
•
•

Technologiko Panepistimio Kyprou (Cyprus);
ARIS - A Really Inspiring Space Ltd (Cyprus);
Izobraževalni center Geoss d.o.o (Slovenia);
Magenta Consultoría Projects SLU (Spain);
CESIE (Italy);
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•

University of Macedonia (Greece).

The FeSTEM project is funded by the European Commission under the Key Action 203 Strategic Partnerships for Higher Education, and will last two years from December 2019
until June 2022.
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1. GENDER-SENSITIVE PEDAGOGY
1.1
INTRODUCTION
PEDAGOGY

TO

GENDER-SENSITIVE

Achieving gender equality is among the United Nations’ Sustainable Development Goals
(SDGs). UNESCO together with UNICEF, the World Bank, UNFPA, UNDP, UN Women and
UNHCR organized the World Education Forum 2015 in Incheon, Republic of Korea. The
Incheon Declaration for Education 2030 (UNESCO, 2016) SDG4 targets to “Ensure inclusive
and equitable quality education and promote lifelong learning opportunities for all”. More
specifically, Target 4.a aims at gender sensitive learning environments. Furthermore, SDG5
(UNESCO, 2017) targets to “Achieve gender equality and empower all women and girls”.
These SDGs can be achieved by educating people on gender-sensitive behaviour and living.
Moreover, recent reports also highlight the need to draw upon pedagogical frameworks to
ensure equity and allow students to achieve high learning outcomes regardless of their
background and characteristics such as gender (Kukulska-Hulme, et. al., 2021).
Information Box I
What is meant by gender?
The term ‘gender’ refers to cultural meanings of masculinity or femininity. Gender
influences someone’s personal identity. The assumption that there are (only) two
genders is a powerful, historical norm that classifies people in two oppositional
categories: women and men. Gender binarity is closely interwoven with the norm of
heterosexuality, which is considered as natural and normal, according to the logic of
reproduction. As a consequence, the sex/gender dichotomy socially excludes
people who cannot or do not want to identify themselves (inter- or non-binary
persons).
(Thege, Schmeck, van Elsacker, 2020)
Gender-sensitive education can provide equal educational opportunities to all students and
pave the road to an equity way of life. Teachers can play a critical role in supporting these
SDGs. They educate students, develop their character and personality, and act as role
models. The process of teaching and how the teacher interacts with the students and
enables their knowledge development is called pedagogy. Pedagogy includes all teaching
and learning activities (i.e., class management, lecturing, presentations, interactions,
communications, collaborations, assignments, projects, assessments, feedback, exams) in
the learning environment. It depends on the teacher’s and students’ personal characteristics,
experiences, knowledge, skills, attitudes, and beliefs, their interactions and interrelationships
as well as the characteristics of the learning material, the learning tools, and the learning
environment (e.g., Husbands & Pearce, 2012; Kukulska-Hulme et al., 2021; Perifanou &
Economides, 2021; Usanov & Qayumov, 2020).
In an attempt to apply equity in pedagogy, researchers proposed the feminist pedagogy
which includes self-reflection as well as open, respectful, and responsible interaction with
others and the community (Shrewsbury, 1993). Feminist pedagogy is based on the critical
theories of teaching and learning, and encourages critical thinking, open-mindedness, active
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learning, social and collaborative learning (Hoffmann & Stake, 1998). Webb, Allen, and
Walker (2002) describe the following four principles of feminist pedagogy: 1) Power sharing
between the teacher and students; 2) Increased participation, interaction, dialogue, and
collaboration among all; 3) Respecting the different personal experiences; and 4)
Challenging the traditional views and practices.
Recently, researchers proposed gender-sensitive (or gender-responsive) pedagogy which
takes into consideration the specific learning needs of every girl and boy and responds
appropriately (IICBA, 2019). Teachers practicing gender responsive pedagogy accommodate
the specific needs of every girl and boy, ensure, protect, and encourage open and equal
participation by every girl and boy in the educational process, and control any attempt to
diminish such an equity. However, there is a lack of gender-sensitive teaching especially in
STEM disciplines (Dorji, 2020; Frentie, 2017; van der Heide et al., 2017; Yuden et al, 2020).
Moreover, it was found that the different teacher-student classroom interactions, teachers’
classroom language use, classroom management, leadership assignment, and students’
seating arrangement were favourable towards male students rather than females (Frentie,
2017). So, it is important to train the teachers in gender sensitive pedagogy (Dorji, 2020;
Frentie, 2017; Warin & Adriany, 2017; Yuden et al., 2020).

1.2 PREVIOUS STUDIES ON GENDER-SENSITIVE
PEDAGOGY
Previous studies on gender-sensitive pedagogy investigated the teachers' views and
teaching practices in order to achieve gender equity. Bayne (2009) described pedagogical
methods used in Swedish preschools to achieve gender equity. The teachers teach boys to
be more verbally communicative and caring, while they encourage girls to speak up for
themselves and claim space. Also, they invite students who have jobs not usually associated
with their gender, such as a female pilot or a male horse carer, to visit the preschool and talk
about their work. Finally, they read stories to children with swapped gender roles where, for
example, the beautiful prince is saved by the brave princess.
Grace and Gravestock (2009) listed the following gender-based actions observed among
some teachers: 1) Call on male students more frequently; 2) Wait longer for males to
respond to questions; 3) Give male students more eye contact following questions; 4)
Remember the names of male students; 5) Use these names when calling on male students;
6) Attribute male students’ comments in class discussion; 7) Interrupt female students before
the end of their response; and 8) Ask males more questions that call for ‘higher-order’ critical
thinking as opposed to ‘lower-order’ recounting of facts.
Good, Woodzicka, and Wingfield (2010) found that female students had higher
comprehension after viewing counter-stereotypic images (female scientists) than after
viewing stereotypic images (male scientists). Male students had higher comprehension after
viewing stereotypic images than after viewing counter-stereotypic images.
Information Box II
What is meant by counter-stereotypic image?
The term ‘counter-stereotypic image’ refers to an image that goes against a
standardized mental picture that is held in common by members of a group and that
represents an oversimplified opinion, prejudiced attitude, or uncritical judgment
(https://en.wikipedia.org/wiki/Counterstereotype). Actually, in a counter-stereotypic
7

image males and females would take any role.
Kulturel-Konak, D’Allegro, and Dickinson (2011) found that female learners in STEM courses
prefer different teaching methodologies (e.g., brainstorming) than males.
Kreitz-Sandberg (2016) investigated Swedish university programmes for preschool teacher
education and teachers’ continuous education. Then, she described how gender equality
issues can be included into curriculum, course syllabus, goals, and content. The programme
syllabus includes 22 targets that describe values, knowledge and skills and include values
and skills concerning gender and equity to be mastered by the students. These values
include a) Preschool values, including human rights and democratic values; b) Discrimination
and degrading treatment of children and c) communication and establishment of an equality
and equity perspective in educational activities (Kreitz-Sandberg, 2016). An indicative
example is a course related to Pedagogical leadership in which preschool teachers deal with
“how social categories as age, gender, ethnicity and class can be approached from
intersectional and norm critical perspectives in order to contribute to equality and equity
perspectives in the preschool field” (Kreitz-Sandberg, 2016, p. 82). In this course, students
are tasked to show their knowledge regarding pedagogical leadership for equality and equity
in the pedagogical field in a short report of 4–6 pages giving time and space for students to
reflect and problematize on issues related to gender norms. Similar approach is also followed
in teaching practice where preschool teacher students need to demonstrate awareness on
gender-related issues and if interested can proceed with selecting a topic with scientific and
pedagogical relevance in relation to gender and preschool education and develop their
degree project.
Trbovc and Hofman (2015) suggested integrating the following gender-sensitive approaches
into teaching: 1) Inviting a gender balanced number of visiting lectures at your courses; 2)
Inviting visiting lecturers renowned for their gender-sensitivity; 3) attracting students of all
genders to take your course; 4) stimulating students to work in gender-mixed groups; 5)
preparing your students to be gender-sensitive professionals one day; 6) including gendersensitive publications in the course bibliography ; 7) devoting at least one lesson to gender
dimension of the course topic; 8) making your students more aware about gender
stereotypes connected to the field you teach; 9) making your students aware about gender
inequalities they will face one day as professionals; 10) teaching students gender-sensitive
methodology; 11) using gender-sensitive language and visual materials while teaching and
writing course materials; 12) Including in your Handbook content about the gender dimension
of the course topic; 13) Designing gender-sensitive content; and 14) avoiding reproducing
gender stereotypes, inequalities and biases.
Information Box III
What is the difference between gender equity and gender equality?
Gender equity is the process of being fair to women and men. To ensure fairness,
strategies and measures must often be available to compensate for women’s
historical and social disadvantages that prevent women and men from otherwise
operating on a level playing field. Equity leads to equality. Gender equality requires
equal enjoyment by women and men of socially-valued goods, opportunities,
resources and rewards.
Where gender inequality exists, it is generally women who are excluded or
disadvantaged in relation to decision-making and access to economic and social
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resources. Therefore a critical aspect of promoting gender equality is the
empowerment of women, with a focus on identifying and redressing power
imbalances and giving women more autonomy to manage their own lives. Gender
equality does not mean that men and women become the same; only that access to
opportunities and life changes is neither dependent on, nor constrained by, their
sex.
UNFPA (2005): Frequently asked questions about gender equality,
https://www.unfpa.org/resources/frequently-asked-questions-about-gender-equality

Information Box IV
What is gender-sensitive language and visual materials?
Gender sensitive language and visual materials refers to the use of language and
material that ensures inclusion of all genders. Thus, gender-sensitive language
avoids sex- and gender-based discrimination as well as using gender-biased
terminology.
(Eige, 2021)
Garber, Hyatt, and Boya (2017) found that female undergraduate business students prefer to
learn differently than male ones. Female participants show themselves to be Concrete
Experiencers, viewing themselves as learners who are accepting, feeling, and receptive
graspers of experience. Male participants are Abstract Conceptualizers, viewing themselves
as learners who are logical, analytical and present-oriented graspers of experience.
Furthermore, female participants are more accepting, feeling and receptive than their male
counterparts, who are in turn more present-oriented. Additionally, male participants favour a
more logical and analytical approach. More specifically, female game participants are
collaborative learners, feel comfortable in groups, work very hard and do not feel they can do
better working on their own. Male participants are competitors who find the game easy. For
example, male learners consider themselves to be analytical and prefer to treat the game as
a competition, but are not so detail oriented. Therefore, the teacher, in providing feedback to
male students, can tell them they need to learn the inner workings of the game (and thereby
the core principles that the game is designed to teach) in order to win. Female learners tend
to approach serious games as a collaborative learning experience, but feel uncertain of what
they know and their ability to learn. Teachers will want therefore to reassure their female
students, confirming what they know and understand, and state that they should feel
confident in their ability to turn that knowledge into actionable strategy.
Finally, project-based learning could foster gender equity (Gillanders & Franco Vázquez,
2020). In an educational intervention to 56 students, the authors found that "including a
gender perspective in project-based learning has a positive impact not only in teaching
practices but as well in students’ daily lives."

1.3 APPLYING GENDER-SENSITIVE PEDAGOGY
As it was described in the previous section, pedagogy includes all teaching and learning
activities. So, a teacher applying a gender-sensitive pedagogy should consider gender equity
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in the educational material, in lectures and discussions with students, in assignments and
tests, in feedback given to the students, and in students’ evaluation.
Therefore, the educational material should equally present females and males as role
models and capable of doing any activities and jobs. Female characters in the educational
material can be leaders, rationalists, as males can also be. Also, females can be portrayed
as astronauts, engineers, fire fighters, etc. Correspondingly, male characters can be caring,
emotionally supportive, compassionate, babysitter, as females can also be. Similarly, there
should be a gender balance in the pictures and videos. Furthermore, all pronouns (e.g.,
he/she/they, him/her/them) should be used as well as gender-neutral words to describe
professionals such as chairperson (instead of chairman), police officer (instead of
policeman), fire fighter (instead of fireman), businessperson (instead of businessman). Also,
teachers should not use generalizations such as “females are more…” or “females do …”.
Information Box V
What is meant by gender balance in the pictures and videos?
The term ‘gender balance in the pictures and videos’ refers to the existence of a
balanced appearance of males and females in pictures and videos.
Regarding the teacher’s lecturing and communication with the students, he/she should use
appropriate language with no gender bias and interact (in written, oral, eye-contact, gestures
etc.) equally with every female and male student without any discrimination. For example, the
teacher should use pronouns “he/she/they”, “his/her/them”. Gender-neutral pronouns, such
as 'they' instead of 'he,' should be used by instructors, as well as examples that are
accessible to all genders. This will allow a greater proportion of the class to relate (Parker &
Rosenthal, 2011).
The teacher should give equal opportunities, attention, interest, encouragement, and time to
every female and male student when questioning them, answering a question, organizing
collaborative teams, evaluating them, giving feedback and advising them. Correspondingly,
the teacher should give equal opportunities, attention, interest, encouragement, value, and
time to every female and male student when they are answering a question, participating in
discussions, collaborating in group assignments, or in presenting their work.
In addition, the teacher should use all personas and characters in examples, stories,
pictures, videos, and assignments. Similarly, teachers should not associate the
characteristics of a profession, an activity, or a hero to masculinity or femininity. For example,
when the teacher gives an example that includes engineers, the teacher should use pictures
or real cases of engineers of all genders (e.g., Bentley & Bentley, 2005; DCAF, 2012; Korell,
2021).
The teacher should present role models of all genders to inspire students on following a
career, adopting an attitude or behaviour. For example, the teacher should show students
successful female role models (e.g., female astronauts, Nobel prize winners, prime ministers,
directors, researchers) (e.g., Bentley & Bentley, 2005; DCAF, 2012; Korell, 2021) .
The assignments and activities should be of interest to students of all genders. For example,
the teacher could ask the students to develop gender-sensitive artifacts, or to argue and
debate about female and male rights in a given case, or expose the gender dimension in a
given subject. Also, the teacher should give equal opportunity to students to play female and
male roles. The teacher should use both stereotypically ‘masculine methods’ such as
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competition, action, using visual information and logic/analytical thinking with stereotypically
‘feminine methods’ such as collaboration, reflection, use of verbal information and making
use of intuition (van der Heide et al., 2017).
Information Box VI
What is meant by gender-sensitive artifact?
The term ‘gender-sensitive artifact’ refers to an artifact that does not discriminate
between gender and promotes gender equality.
Collaborating teaching and learning can support gender equity (UNESCO, 2017). The
teacher should give equal opportunity to females and males to choose what gender-balanced
team type they want to participate in. It was found that mixed teaching teams have positive
effects on active participation and learning outcomes of female as well as male learners and
reduce differences between female and male participants in online courses (John, & Meinel,
2020). UNESCO (2017) suggests learning approaches and methods for SDG 5 “Gender
Equality” such as participating in role-play games that explore inclusion and identity based on
gender roles, collaborating with groups from other cultures with different gender
perspectives, males spending a day working in traditional “women’s jobs” and females in
traditional “men’s jobs”. The teacher should ensure equal participation, action, sharing
among all members of a group preventing any dominating behaviour by aggressive students.
Finally, the teacher should give exams to the students that do not include gender
stereotypes, and are useful and interesting to all female and male students. Then the teacher
should evaluate the students in a fair and valid way without any discrimination.
TAKE AWAY
Gender-sensitive education can provide equal educational opportunities to all students and
pave the road to an equity way of life. Teachers can play a critical role in supporting these
SDGs. They educate students, develop their character and personality, and act as role
models.
A teacher should consider gender equity in the educational material, in lectures and
discussions with students, in assignments and tests, in feedback given to the students, and
in students’ evaluation. The educational material should equally present females and
males as role models and capable of doing any activities and jobs. Female characters in
the educational material can be leaders, rationalists, as males can also be. They can be
portrayed as astronauts, engineers, fire fighters, etc. Male characters can be caring,
emotionally supportive, compassionate, babysitter, as females can also be. Similarly, there
should be a gender balance in the pictures and videos. All pronouns (he/she/they,
him/her/them) should be used as well as gender-neutral words to describe professionals
such as chairperson (instead of chairman), police officer (instead of policeman), fire fighter
(instead of fireman), businessperson (instead of businessman). Gender-neutral pronouns,
such as 'they' instead of 'he,' should be used by instructors, as well as examples that are
accessible to all genders. This will allow a greater proportion of the class to relate.
Also, teachers should not use generalizations such as “females are more…” or “females do
…”. The teacher should give equal opportunities, attention, interest, encouragement, and
time to every female and male student when questioning them, answering a question,
organizing collaborative teams, evaluating them, giving feedback and advising themThe
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assignments and activities should be of interest to students of all genders.
Finally, the teacher should give exams to the students that do not include gender
stereotypes, and are useful and interesting to all female and male students. Then the
teacher should evaluate the students in a fair and valid way without any discrimination.
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2. SETTING GOALS FOR GENDER
SENSITIVE STUDENT LEARNING
2.1 SETTING MEANINGFUL AND MEASURABLE
LEARNING OBJECTIVES: THE IMPORTANCE OF
GOALS
“Would you tell me, please, which way I ought to go from here?” asked Alice.
“That depends a good deal on where you want to get to,” said the Cat.
“I don’t much care where - ” said Alice.
“Then it doesn’t matter which way you go,” said the Cat.
(Lewis Carroll, Alice’s Adventures in Wonderland, 2002)

2.1.1 THE ANDRAGOGY OF CORPORATE LEARNING OBJECTIVES
The idea behind producing meaningful and measurable learning objectives is simple: they
facilitate the creation of corporate training content that is in line with those objectives and
they provide clarity for learners, in terms of expectations around the training (Andriotis,
2017).
There are well documented andragogical guidelines for setting measurable learning
objectives. The most useful references for this purpose are the original Bloom’s Taxonomy of
1956 and the revised version of 2001; both of these can be leveraged to produce clear,
measurable, and meaningful statements that define the learning objectives (Bloom, 1956;
Churches, 2008; Andriotis, 2017).
These theories, which are equally applicable for setting eLearning objectives, are based on a
set of cognitive learning levels that training aspires to produce in a learner. These include:
-

Knowledge = Remembering previously taught materials;
Comprehension = Grasping, interpreting and translating taught material;
Application = Using learned concepts in concrete new situations;
Analysis = Breaking down material learned into component parts to facilitate
understanding of inter-relationships;
Synthesis = Putting parts of analysed material back together again to create new
concepts or constructs;
Evaluation = Using specific criteria to make judgments about material being taught.

Information Box I
What is andragogy?
The term ‘andragogy’ refers to the theory, methods and activities involved in
teaching adult learners. Andragogy are teaching strategies developed for adult
learners. It is often interpreted as the process of engaging adult learners with the
structure of learning experience.
(Cambridge Dictionary, 2021; Definitions.net, 2021)
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Central to the concepts mentioned above are what Bloom and his colleagues called “Action
verbs” (see Figure 1). These verbs are used to describe a particular cognitive level when
writing corporate learning goals. Some examples of such verbs include (Andriotis, 2017):
- Knowledge-related: Recognize, Identify, Match, List, Define;
- Comprehension-related: Associate, Define, Explain, Summarize, Describe;
- Application-related: Apply, Distinguish, Operate, Utilize, Perform;
- Analysis-related: Analyse, Classify, Determine, Inspect, Recognize;
- Synthesis-related: Arrange, Build, Create, Design, Produce, Rewrite, Specify;
- Evaluation-related: Appraise, Choose, Conclude, Describe, Judge, Rate, Score,
Evaluate;
When paired together with certain other elements, these Action verbs help trainers to
produce succinct learning outcome statements that spell out the learning that trainees should
have demonstrably acquired upon completing the prescribed course of study.

Figure 1. Bloom’s taxonomy action verbs (Verbs and Activities by lida Hokkanen is
licensed under a Creative Commons Attribution-NonCommercial 4.0 International License
from: ftp:/Mtp-fescegov.usda.gov/NEDCid/taxonomy-pdf)

2.1.2 THE LOGIC OF LEARNING OBJECTIVES
In its simplest form, the logic of producing learning objectives that are meaningful and
measurable can be explained as follows (Andriotis, 2017):
-

Since the learner is at the heart of it all, the objectives being set must be learnerfocused, and not trainer focused;
Since learners are taking the course to be able to do something after they complete it,
the objectives should obviously highlight what skills they acquired;
14

-

Since the objectives of learner training involve teaching the learner to do something,
the training objectives being set out must clearly define what will be done.

Information Box II
What is learner-focused (centered) learning?
Student-centered learning, also known as learner-centered education, broadly
encompasses methods of teaching that shift the focus of instruction from the
teacher to the student. In original usage, student-centered learning aims to
develop learner autonomy and independence by putting responsibility for the
learning path in the hands of students by imparting to them skills, and the basis
on how to learn a specific subject and schemata required to measure up to the
specific performance requirement.
Student-centric learning focuses on three core aspects of the learner:
·
·
·
·

Each learner is unique, with individual strengths, challenges, aspirations
and interests;
Each learner has unbound potential that unfolds in its own way and pace;
Each learner has an innate desire to learn and the system in place should
help them channel their energy and focus;
Learning can happen anywhere and anytime and isn’t restricted to
classrooms.

Student-centric learning is personalized, competency-based and engaging. It helps
learners play to their interests and strengths, therefore helping them engage with
their own learning journey. By incorporating interests and skills, this approach
prepares individuals for life beyond the classroom. They acquire the skills needed
to succeed after graduation and contribute to society.
(Wikipedia, 2021; Harappa.education, 2021)

2.1.3 HOW TO WRITE MEASURABLE LEARNING OBJECTIVES
Setting goals and objectives for learners, which are both meaningful and measurable,
requires that those objectives include three important elements (Andriotis, 2017):
-

They must define clear and meaningful actions on the learner’s part;
Those actions must elicit observable behaviour;
The objectives may include quantifiable criteria against
performance might be assessed.

which learners’

Given the above, the act of writing measurable learning objectives may well begin with
statements such as: “Learners should be able to…”; followed by verbs that describe specific
actions associated with the desired outcome related to the actions; and concluding with an
objective statement that defines the learning that learners are expected to demonstrate as a
result of what’s being taught.
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Learning objectives may also include optional modifiers, which lay down specific criteria or
standards of performance, and aligned to the corporate learning goals that are sought to be
accomplished from the training (Andriotis, 2017).

2.1.4 LEARNING GOALS EXAMPLES
To best understand how to set and write measurable training objectives, let’s take a look at a
couple of examples. For the purpose of this illustration, we’ll assume that the course is being
sponsored by a small-to-mid-sized company and that the broad objectives of the training
program are to train employees on significant updates to the corporate HR policies.
One of the components of the course relates to corporate hiring policies, in which employees
will be exposed to major changes on how new hires into the company’s workforce will be
screened.
Examples of corporate objectives sought to be achieved through this module may be
articulated as follows:
At the end of this module employees should be able to:
1) identify the 7 major changes to Resume Screening protocols being introduced in the new
hiring policy;
2) identify the new Minimum Qualifications requirements by successfully identifying which 3
of 10 test resumes meet the designated criteria;
3) calculate base salaries accurately for all 6 new pay grades being introduced under the
new Pay Standards guidelines.
It is important to point out that not all of Bloom’s cognitive levels, and not every Action verb
must be used in every situation. Each objective will focus on different cognitive levels of
learning, and therefore require a unique subset of Action verbs (Andriotis, 2017).
When we synthesize all the individual pieces of our example, we can see that the objectives
of employee training, using the three sample statements above, are:
-

Concise and succinct – because they are restricted to single, short sentences instead
of lengthy dissertations;
Meaningful, because they help learners know what to expect as a result of taking the
course;
Measurable – because the learner knows what they have to do to be considered
successful at the end of the course.

When setting meaningful corporate learning objectives, instructional designers must strive to
write them in a way that learners can relate to. That way, while learners will know exactly
what to expect from the course, trainers and learning designers can produce meaningful and
measurable content that supports those training objectives (Andriotis, 2017).

2.2 GENDER RESPONSIVE LESSON PLANNING
Gender responsive pedagogy calls for teachers to take an inclusive gender approach in the
processes of lesson planning, teaching practices, classroom management and performance
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evaluation. Gender responsive teachers account for gender in planning the lessons,
considering differences in the learning needs of students based on their different social
backgrounds and learning styles. A gender responsive lesson plan takes into consideration
the teaching and learning materials, methodologies, activities, and classroom arrangement
(see Table 1).
Information Box II
What is gender responsive pedagogy?
Gender responsive pedagogy refers to teaching and learning processes that pay
attention to the specific learning needs of all studetns. Gender responsive pedagogy
calls for teachers to take an all encompassing gender approach in the processes of
lesson planning, teaching, classroom management and performance evaluation.
The learning needs of all learners are addressed in teaching and learning processes
(inside and outside of the classroom). Teaching staff are gender-aware and genderresponsive in their planning and facilitation of courses, and continuously reflecting
and adapting.
(FAWE, 2005; INASP, 2020)
A lesson plan is the teacher’s road map of how to make teaching and learning processes
effective. In order to make a lesson plan effective, teachers should consider differences in
the learning needs due to students’ different social backgrounds and learning styles. A
gender responsive lesson plan takes into consideration the specific needs and gender
considerations of students in all the teaching and learning processes, such as the teaching
and learning materials, teaching methodologies, learning activities, classroom arrangement,
etc. As noted by FAWE (2018), as the teacher begins to practice critical analysis of existing
texts, he/she develops a strong capacity to see through a “gender lens” and become adept at
adapting materials or adjusting activities to ensure they are gender responsive (FAWE,
2018).
Information Box III
What is the meaning of “gender lens”?
A “gender lens” means working to make gender visible in social phenomena; asking
if, how, and why social processes, standards, and opportunities differ systematically
for women and men. It also means recognizing that gender inequality is inextricably
braided with other systems of inequality.
(Rowman.com, 2021)
FUNDAMENTALS OF A LEARNER-CENTRED AND GENDER RESPONSIVE LESSON
PLAN (FAWE, 2018)
Choose your topic
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Brainstorm ways to connect your topic with curriculum goals in a variety of disciplines. How
can it apply and intersect with social studies, math, science, etc.? How can they include a
gender inclusive lens or analysis?
Find or develop learner-centred GRP instructional materials
Critically review the teaching and learning materials with an eye for learner-centred gender
responsiveness1*. Do the materials support student interaction and consider different
learning styles? Does the material contain gender stereotypes? If so, what techniques can be
used to address them? For example, a Mathematics textbook that portrays only male
mathematicians, draws up a list of female heroines too. If a science textbook portrays only
male scientists as inventors, include a discussion of female scientists who are inventors.
Assess and adapt the gender responsiveness of the language used in the teaching and
learning materials to encourage children of all genders to aspire for all professional
vocations. The absence of female heroes or personalities means that female students will
have few examples of or no role models to encourage them towards remaining active or
studying STEM related topics. Research has shown that exposing students to STEM role
models has the potential to decrease gender inequalities in STEM fields (Maxim, 2021).
Select appropriate teaching methodologies
Select teaching methodologies that are learner-centred, build both skills and knowledge,
consider different learning styles and will ensure equal participation of children of all sexes,
such as group discussions, guest speakers, field trips, books, websites, artwork, role play,
debates, case studies, explorations and community projects.
Describe learning activities
The learning activities should span multiple intelligences and support the development of
knowledge, comprehension, application, analysis, synthesis, and evaluation. Write activities
in terms of what each student will be doing – begin each one with a verb of what you can
literally watch your student doing. A lesson plan should make allowance for all learners to
participate in the learning activity. For example, when doing a practical science experiment,
ensure that all childrfen have a chance to use the equipment and chemicals. When assigning
presentations and projects, ensure that all children are given leadership positions and roles.
Develop instructional objectives and expected learner competencies
What do you want students to know and be able to do as a result of this activity? What are
the specific observable things that students will be able to do? Clarifying your learning
objectives will help to assess your students’ achievements more effectively.2**

Table 1. Tips for making a lesson gender-responsive (FAWE, 2018)

Methodology

Action

1

*

2

** Detailed information on this subject is available in subchapter 2.1

Detailed information on this subject is available in the following subchapter 2.3
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Question & Answer Method

-

-

Group Discussion

-

Demonstrations,
Dissection in a
Practical Lesson

e.g.,
Biology

-

-

give equal chances to all students to answer
questions.
extend positive reinforcement to all students.
allow sufficient time for students to answer questions,
especially those who may be shy or afraid to speak
out.
assign exercises that encourage all students, to speak
out.
distribute questions to all the class and ensure that
each student participates.
phrase questions to reflect gender representation –
use characters of all genders.
ensure that groups are mixed.
ensure that everyone has the opportunity to talk and to
lead the discussion.
ensure that group leaders are students of all genders.
encourage students of all genders to present the
results.
ensure that
students of all genders record the
proceedings.
ensure that groups consist of students of all genders
and of different academic ability.
ensure that the topic of the group discussion takes
gender into account – include heroes of all genders in
a history class, in a discussion on leadership.
make sure that the groups are mixed.
use different techniques to assure the student that it is
all right to touch the specimens and deal with any fear
that may be expressed or apparent.
encourage all learners to touch the specimens, without
making them feel foolish or belittled.
make sure that each student has an opportunity to
work with the specimen.
make sure that the boys do not dominate the execution
of the experiment.
ensure that girls are not relegated to simply recording
how the dissection is done, but actually participate.
make an effort to connect what is happening in the
class to what happens in everyday life – relating the
dissection of a frog to cutting up a chicken or fish in the
kitchen.

Consider classroom set up and interaction
Consider how to arrange the classroom and interact with the students in ways that will
promote equal participation of students of all genders. Plan in advance to ask substantive
questions to students of all genders. Think about where to stand, sit or move about the
classroom during the lesson.
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Consider other gender constraints
Make sure you are aware and consider how to address gender specific problems that can
inhibit girls’ learning or attendance, such as menstruation, household chores or other family
responsibilities, and parents’ perspective on girls’ education. Watch for signs of genderbased violence, sexual harassment, peer pressure, trauma, the impact of pregnancy, HIV or
AIDS, etc.
Feedback and assessment
What methods will you use to assess, formally and informally, the effectiveness of your
instruction? Make time for adequate feedback from students of all genders to ensure that
students of all genders have understood the lesson.
Life-skills application
How will the skill taught or knowledge gained apply to students’ lives outside of class?
Consider the following diagram of 12 core life skills to consider in your lesson plan in order to
support students in their development and application (page 61)3.

2.3 GENDER RESPONSIVE TEACHING & LEARNING
MATERIALS
Teaching and learning materials are fundamental to the pedagogical process and can serve
to promote an inclusive society or they can reproduce and reinforce systems of oppression,
discrimination and inequality. They contribute to the construction of beliefs and values in
students about gender norms, vocational choices and future opportunities. Gender
stereotypes are pervasive in textbooks, particularly older ones. They regularly portray women
and girls as weak, passive and submissive; and are mostly depicted in domestic, caregiving
and supportive roles. Men, on the contrary, are portrayed as powerful, assertive and
intelligent leaders and are often represented as doctors, engineers, politicians or other
powerful figures in society. In addition, the masculine pronoun “he” is often used to refer to
people of all genders or to human beings generally.
While it would be ideal for national governments to prioritize the review and development of
updated textbooks, it will be a slow process to implement and distribute. Therefore, it is
important for teachers to be able to develop gender responsive materials on their own or
know how to adapt existing textbooks to transform gender stereotypes into positive
messages that promote and support gender equality. Students should also be taught to
critically analyse and deconstruct gender representation for themselves (FAWE, 2018).
Information Box IV
What are gender stereotypes?
Gender stereotypes are the beliefs that people have about the characteristics of
males and females. The content of stereotypes varies over cultures and over time.
These expectations are often related to the roles that the sexes fulfill in the culture.

3

https://www.unicef.org/esa/media/6726/file/GRP-A-Toolkit-for-Teachers-and-Schools-2020.pdf
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Gender stereotypes are preconceived ideas whereby females and males are
arbitrarily assigned characteristics and roles determined and limited by their
gender.
(ScienceDirect, 2001; EIGE, 2021)
ASSESSING AND REVISING TEACHING AND LEARNING MATERIALS
Teachers can assess and revise learning materials to reflect local contexts and to show
people of all genders taking on a wide variety of roles and responsibilities at home, at work,
and in the community and use gender-responsive teaching methodologies and activities to
engage all learners.
The following high-level minimum standards for curriculum development created by The
Inter-Agency Network for Education in Emergencies are adapted below to include an
emphasis on gender (Frei, Sibyl & Leowinata, S., 2014):
-

-

-

-

Education authorities lead the curricular review and the development or adaptation of
the formal curricula, involving all relevant stakeholders and assessing materials for
gender responsiveness;
Curricula, textbooks and other learning materials are right for the age, developmental
level, language, culture, capacities and needs of learners, and include examples,
stories and other materials that feature people of all genders in leading and active
roles;
Formal and non-formal curricula teach gender awareness, disaster risk reduction,
environmental education and conflict prevention;
Sufficient, locally relevant teaching and learning materials are provided in a timely
manner;
Curricula, textbooks and other learning materials cover the core competencies of
basic education, including literacy, numeracy, early learning, life skills, health and
hygiene practices, using examples, stories and other materials that feature people of
all genders in leading and active roles;
Curricula address the psychosocial well-being and protection needs of people of all
genders;
Learning content, materials and instruction are provided in the language(s) of the
learners;
Curricula, textbooks and supplementary materials are gender responsive, recognize
diversity, prevent discrimination and promote respect for all learners.

A first step in developing gender-responsive teaching and learning materials is to review the
existing textbooks and other learning tools. Training Tools for Curriculum Development: A
resource pack for gender sensitive STEM education (2017) offers the following adapted
guide to assess pictures/illustrations, text and activities and analyse the level of gender
sensitivity in textbooks:
Pictures/Illustrations
-

Are there an equal number of people of all genders represented in the
picture/illustrations?
Are there images depicting people of all genders engaged in active doing, not just
watching or assisting?
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-

-

Are people of all genders depicted doing a variety of tasks and non-traditional
activities in the illustrations (for example, they show boy cleaning or caregiving and
girls driving a truck or working as a doctor?)
Are there any incidents of gender stereotyping or discrimination?
Text

-

Are all pronouns mentioned in the text?
Does the textbook include such gender-inclusive terms as “fire fighter” instead of
“fireman,” or “flight attendant” rather than “airline hostess”?
Does the text provide empowering examples, stories and roles that represent
students of all genders?
Does the text provide relevant and real-life examples?
Are there any elements of bias in the text that favour one gender over the other?
Activities

-

Are the activities suitable for students of all genders?
Does the activity engage the participation and diverse learning styles of learners?
ADAPTING LEARNING MATERIALS TO BE GENDER RESPONSIVE

Gender-responsive teaching and materials are most effective when the activities use
participatory methods, collaborative work and are learner-centred, addressing the specific
needs of diverse students. Using a variety of methods that engage multiple intelligences and
diverse learning styles helps students with different learning needs participate more fully. It is
also important to use material that is culturally relevant to the lives of the students, using
real-life examples, situations and community issues as principal materials for discussion.
Using stories, examples and images that reflect their local context engages students in
learning by relating complex subjects to things that they know.
Whenever gender-biased illustrations, examples or statements appear in a textbook or other
learning materials, the teacher can ask critical questions, provide analysis and add her/his
own examples that show the participation of people of all genders in a variety of roles.
Teachers and teacher educators can work individually or collaboratively with peers to
develop their own gender-responsive teaching and learning materials from magazines,
books, movies, videos and a plethora of online resources to fill the gender gap in textbooks.
Positive gender images can also be posted on classroom walls or shared via technology to
help create a gender responsive environment (FAWE, 2018).

2.4 GENDER RESPONSIVE LEARNING OBJECTIVES
Incorporating gender inclusion as a pedagogical practice is of high importance (cf. KreitzSandberg, 2016; Kreitz-Sandberg, & Lahelma, 2021; Lee, 2021). Gender inclusion as a
pedagogical practice can enhance the cultivation of knowledge, skills and values such as
gender fairness and ultimately improve sustainable pedagogical practices (Kreitz-Sandberg,
2016).
As noted by Kreitz-Sandberg (2016, p. 73) “working with gender equality issues can
systematically be included into university programmes through curriculum design and
constructive aligned teaching”. As noted in the previous section, finding or designing gender
responsive teaching and learning materials is fundamental to the pedagogical process. On
the same line, developing instructional objectives and expected learner competencies helps
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in assessing students’ achievements more effectively. Eventually, our students need to
“have the same opportunities to develop and explore their abilities and interests without
having limitations imposed by stereotyped gender roles” (Kreitz-Sandberg, 2016). More
specifically, amongst the skills, knowledge, and values to be mastered by STEM students are
the following:
-

Communicate gender-responsive values, including prohibition of discrimination on the
grounds of sex;
Raise awareness in regards to equality and equity;
Introduce basic concepts related to stereotypes in STEM;
Demonstrate and describe the significance of diversity in STEM;
Illustrate strategies in tackling gender inequality in STEM;
Problematize on the research and statistics pertaining to men and women in STEMrelated workplaces.

Gender inclusion is a pedagogical tool that can be combined with gender mainstreaming at
universities (Kreitz-Sandberg, 2013, Bramberger, 2015). Understanding basic features of
gender inclusion can contribute to the broad discussion of working with gender in higher
education and is seen as an important compliment to gender sensitive teaching in higher
education (Bondestam, 2004), gender awareness in teacher education (Lahelma, 2011) and
intersectional and norm-critical teaching at universities (Bromseth & Sörensdotter, 2012,
Kalonaityte, 2014, Lykke, 2012). Gender inclusion focuses on pedagogical questions when
curriculum planning and university didactics are central.
Gender inclusion is important in all pedagogical university programmes, training primary and
secondary school teachers as well as preschool teachers and teachers in extended
education. Gender dimensions are important in university pedagogy (Metz-Göckel, 2012).
Gender inclusion integrates ideas of gender mainstreaming and gender sensitivity into
university teaching (Kreitz-Sandberg, 2013). Working with gender inclusion is meant to
prepare students to develop socially sustainable pedagogical practices that build on gender
equality and gender fairness in their pedagogical work with children. In higher education,
gender inclusion is not an end in itself but a means to inspire students to incorporate gender
discourses into their pedagogical work in practical fields. Gender inclusion is a set of working
strategically for gender equality in university studies by engaging all university teachers into
the work for more gender equal and gender sensitive teaching (Bramberger, 2015; KreitzSandberg, 2013). Gender inclusion aims at the pedagogical dimensions of realising gender
equality policies and can be seen as a compliment to gender mainstreaming, which is more
of a political tool.
Pedagogical and scientific progression is regarded as relevant in university education
programmes. The point of departure of different taxonomies and models is that students
develop from easier to more complex activities, and that the teaching activities can be
described with respective verbs (Biggs & Tang, 2011). These ideas are very influential in
university teaching. A classic model for progression is Bloom’s revised taxonomy (Bloom,
1956). Key-concepts for university teaching are to remember, with students showing that
they are able to recognize and recall facts, to understand, with focus on understanding what
facts mean, to apply the facts and rules, concepts and ideas. The next step, analyse, asks
for an ability to break down information into component parts; evaluate demands an ability for
judging the value of information or ideas and finally students should reach the goal to create
by combining parts to make a new whole (Biggs & Tang, 2011).
Working with gender inclusion is a process that has to be driven and continuously evaluated.
It is not something that happens once but something that needs to be an integrative part of
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programme evaluation and development. And this can be achieved at any university (KreitzSandberg, 2016).
According to Kortendiek (2011, p. 226) there is no preset way to anchor gender in studies in
higher education; rather, each discipline has to answer this question with regard to its
particular context and needs. Kortendiek suggests four forms of how gender aspects can be
integrated systematically into teaching and learning: Cross-discipline approach (e.g., Cross
discipline gender module for several courses), Integrative approach (e. g. , Gender research
as a cross-discipline task and integral part), Particular explicit approach (e. g. Gender
specific modules gender module components) and Explicit approach (e. g. BA/MA gender
studies programme, postgraduate degrees, PhDs Women’s studies).
Each of the four approaches is a way of bringing gender aspects into the curriculum. Which
one is best suited for an institution depends on underlying conditions in the environment. The
two most far-reaching approaches are the integrative approach, which incorporates women
and gender aspects as cross-cutting issues into existing fields of study, and the explicit
approach, where a specific gender degree programme (BA/MA/doctoral) or postgraduate
degree programme is created.
According to Thege, Schmeck and Elsacker (2020), gender-sensitive teaching requires in
addition gender competence, i.e. knowledge about gender stereotyping and discrimination,
about gender construction processes, about attitudes and behaviour towards women and
men. From a didactic point of view, gender-sensitive teaching aims at equally supporting
learning processes of students of all genders.
Information Box V
What is gender sensitive teaching?
Gender sensitive teaching aims at supporting equally the learning of female and
male students. The fact that there are as many female as male students in higher
education does not make university teaching automatically gender sensitive.
Research rather shows that there is a „hidden curriculum‟, which transmits
unconsciously and implicitly gender bias. In particular prevailing gender
stereotyped perceptions and expectations with regard to women and men have an
impact on student´s attitudes towards learning and engagement with the subject as
well as their academic achievements. Gender sensitive teaching, therefore,
considers and recognizes the impact of gender aspects in interactions between
teaching staff and students as well as among students and in teaching content and
materials.
(Genderportal.eu, 2021)
Two basic didactic principles for gender- and diversity-conscious teaching are method
diversity and student activation. Lecturers should pay attention to:
-

gender- & diversity -responsive teaching, language and learning materials;
participatory teaching and gender-sensitive classroom dynamics.

The interaction between a lecturer and the students is crucial for gender equality in the
classroom. The following recommendations are selected from a presentation given by USAID
(2018).
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Key skills demonstrated by lecturers:
-

Valuing equally the learning ability of students of all genders;
Reacting cautiously to unfriendly and potentially gender-biased attitudes that students
may demonstrate towards their female and male peers;
Looking for characteristics/behaviours resulting from social norms that may hinder
academic learning and per formance (e.g. shyness, arrogance, dominance, bullying,
lack of confidence, or fear of speaking out in class).

Dynamics and interaction in teaching:
-

Giving equal chances to all students to answer questions;
Ensuring that everyone is heard and every comment is valued;
Ensuring that working groups are gender-mixed;
Ensuring that group leaders are gender-mixed;
Encouraging all students of all genders to present results equally from group work;
Ensuring that students do not dominate over others;
Assigning similar duties regardless of traditional gender roles (for example, cleaning,
moving furniture);
Discouraging gender-discriminatory and sexist behaviours. All acts of severe sexual
harrassment and assault must be punished.

Checklist for teachers according to Thege, Schmeck and Elsacker (2020):
-

-

-

-

-

-

Gender-sensitive teaching is concerned with teaching content, materials, methods
and the interaction between teachers and students with the aim of offering all
students - regardless of their gender - the best possible study conditions so that they
can fully develop their individual talents and potential;
Reflect on your own internalised gender stereotypes and the unconscious biases you
might have about an individual, group or institution. Challenge normative assumptions
in your teaching practice to break patterns of thinking;
Include examples from women’s as well as men’s contributions to sciences in your
teaching;
Gender biases can be minimised or eliminated by the systematic integration of
gender aspects and disclosure of inequalities into the curriculum.
Find the appropriate approach for incorporating gender aspects into the curriculum;
e.g., as cross-cutting issues into the existing fields of study, as a specific gender
degree programme, as a comprehensive gender module for several degree
programmes, as an independent module within a degree programme.
Standard teaching materials tend to use gender stereotypes; instead, use genderbalanced images and gender-neutral language.
In terms of diversity aspects in contents and materials, lecturers should check
whether diversity categories such as gender, age, disability, ethnicity/race, social
origin, religion/belief and sexual orientation are explicitly addressed, or whether
examples are selected that represent the diversity of people.
Participatory teaching invites the use of cooperative and interactive methods instead
of just teaching from the front. Make sure that you use a variety of media and stimuli:
switch between more cognitive and more practice-oriented approaches so that what
students have learned can sink in through reflection, feedback and repetition.
There is evidence that a project-based learning curriculum may boost female success
in STEM fields. In general, it can be said that project-based learning contributes to
better learning outcomes for all students regardless of their gender. It gives students
the opportunity to develop knowledge and skills through challenges and problems
they may face in the real world.
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-

Inclusive teaching requires the lecturer(s) to adapt to students´ individual biographies
and learning needs, thereby taking the changing needs of different student groups
into account.

FeSTEM Trainer guide describes the following learning outcomes for students after
completing the four STEM lessons - what they will be able to do:
-

Understand the significance of gender as an issue in science;
Interpret the gender-imbalance in science;
Produce solutions in addressing gender-related inequalities in the field of science;
Understand the significance of gender as an issue in Technology/ICT;
Interpret the gender-imbalance in Technology/ICT;
Produce solutions in addressing gender-related inequalities in the field of
Technology/ICT;
Understand the significance of gender as an issue in engineering;
Identify the problems women face when pursuing a career in engineering;
Understand the cultural factors that hold back women interested in engineering;
Propose solutions in addressing gender-related inequalities in the field of
engineering;
Incorporate women that have been silenced in school curriculums/teaching plans;
Create a new scenario for women in engineering;
Understand the significance of gender as an issue in mathematics;
Interpret the gender-imbalance in mathematics;
Produce solutions in addressing gender-related inequalities in the field of
mathematics;
Analyze abstract ideas related to gender-inequalities;
Construct solutions to real-world problems using relevant software.

The FeSTEM courses will integrate the gender dimension along with science,
technology/ICT, engineering and mathematics teaching. This curriculum introduces the
following gender-related objectives:
-

-

-

The course will help students to analyze the gender-related challenges in the fields of
science and produce a solution to real-world problems using relevant software;
The course will help students to analyze the gender-related challenges in the fields of
Technology/ICT and produce a solution to real-world problems using relevant
software;
The course will help students to understand and analyze the gender-related situation
and challenges in the fields of engineering and propose solutions to tackle the
problem;
The course will help students to analyze the gender-related challenges in the fields of
mathematics and produce a solution to real-world problems using relevant software.

TAKE AWAY
A gender responsive lesson plan takes into consideration the specific needs and gender
considerations of all students in all the teaching and learning processes, such as the
teaching and learning materials, teaching methodologies, learning activities, classroom
arrangement, etc. Teaching and learning materials are fundamental to the pedagogical
process and can serve to promote an inclusive society or they can reproduce and reinforce
systems of oppression, discrimination and inequality. It is important for teachers to be able
to develop gender responsive materials on their own or know how to adapt existing
textbooks to transform gender stereotypes into positive messages that promote and
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support gender equality. Students should also be taught to critically analyse and
deconstruct gender representation for themselves.
Incorporating gender inclusion as a pedagogical practice is of high importance. Gender
inclusion as a pedagogical practice can enhance the cultivation of knowledge, skills and
values such as gender fairness and ultimately improve sustainable pedagogical practices.
Working with gender inclusion is meant to prepare students to develop socially sustainable
pedagogical practises that build on gender equality and gender fairness in their
pedagogical work with children. In higher education, gender inclusion is not an end in itself
but a means to inspire students to incorporate gender discourses into their pedagogical
work in practical fields. Working with gender inclusion is a process that has to be driven
and continuously evaluated. It is not something that happens once but something that
needs to be an integrative part of programme evaluation and development.
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3. GENDER-SENSITIVE CURRICULUM
CONTENT
3.1 DESIGNING GENDER-SENSITIVE CURRICULUM
CONTENT
3.1.1 GENDERING EDUCATION AND GENDER-SENSITIVITY
Education is one of the areas in which gender bias and the lack of opportunities can be
evidenced, as unequal access to resources and conditions can determine the different
learning experiences between women and men. UNESCO (2015) establishes that by
ensuring equal treatment and opportunities in the learning process of women and men,
empowerment and fulfilment can contribute to social, political, and economic development in
our society. In this matter, the Social Justice Framework, proposed by Goran Therborn,
explores inequality through the perspectives of vital inequality, resource inequality, and
existential inequality. In that respect, resources may affect the overall “access to education,
career tracks and social contacts”, without mentioning the impact over unequal rewards
(Koseoglu, et al. 2020; Therborn, 2009).
Information Box I
What does “gendering education” mean?
Gendering education means providing key spaces in educational sites “within which
gendered roles and practices are learned, rehearsed and enacted”
(S. Clisby, J. Holdsworth, 2014)
The transmission of traditional gender roles has been reflected in the structures of the
education system. Students tend to be aware of the different positions occupied by each
gender and develop specific hierarchical misconceptions regarding them (Paludi, 2004). This
adds up with the quantitative and qualitative data which has shown the presence of gender
inequality when it comes to social expectations, needs, access to opportunities, resource
allocation, among others (Grünberg, 2011). These gender-based differences portray the
importance of including gender-sensitive curriculum content. UNESCO (2015, p. 58) has
stated that “the curriculum’s importance in the educational process is in selecting and
presenting knowledge, shaping character, setting attitudes, and developing behavioural
patterns in the learner”. In this aspect, the curriculum at higher education level plays a key
role at transmitting “knowledge, practices and culture” (van der Heide, et al., 2017).
Taplin and Jegede (2001) highlight the necessity of including a gender-sensitive design in
the curriculum due to the differences between women and men. The authors state the
different contributions through life experiences determined by gender and the learning
processes which varied within women and men. They established the importance of aligning
“education with women´s particular needs and learning styles” (Taplin & Jegede, 2001, p.
133). Consequently, an educational system that aims to reduce inequality should be able to
rethink its curriculum, seek to ensure gender inclusive content, revise learning tools and
certainly reduce gender-based stereotypes (UNESCO, 2015).
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Information Box II
Gender inclusive content in the creation of curriculum means that they should:
-

Revise its curriculum framework to explicitly state commitment to gender
equality.
Emphasize attitudes and values that promote gender equality.
Ensure that the content of the course syllabus includes values and attitudes
of gender equality.
Revise textbooks and learning materials to become gender-sensitive.
Remove gender-based stereotypes that contribute towards perpetuating
gender inequalities.
(UNESCO, 2015)

It is not hidden that teachers and faculty members play a significant part in the education
process by becoming influential roles to the alumni, which means they are key elements in
providing quality education and life changing experiences. Scott and McCollum (1993)
suggest that it is not only necessary to reconsider the teaching institutions but the overall
learning atmosphere as well; for example, encouraging teachers to become more aware of
their own set of beliefs and actions towards the students. Likewise, Wamahiu (1996) believes
that there is a strong influence in the way teachers communicate contents and exchange
them with female and male learners, often determined by the hetero patriarchal views of
society.
This exposes the importance of promoting a gender sensitive teaching methodology which is
a compound of conducts inside the classroom and the creation of a syllabus. Similarly, the
gender-sensitive approach should include the variety of members of society so that they are
acknowledged aside from their different gender, sexual orientation, race, age, etc. (Trbovc &
Hofman, 2015). For instance, Navarro Hernández, Romo González and Vázquez Sánchez
(2013) believe that the educational system nowadays has become a challenge as it needs to
release women from their stereotypical roles of submission and lack of autonomy. In the
process of revising teaching techniques and replacing them with more inclusive ones, the
perpetuated ideals, roles and culturally constructed beliefs should be put into question in
order to provide empowering learning environments for girls and women.
In this sense, Aksornkool (1997) believes that gender-sensitive programs and courses are
crucial for highlighting the current abilities of women and their potential impact in society. The
author agrees that “learners must feel helped in their reflection on the place of men and
women in society. They must have a wide choice of alternatives outside those imposed by
rigid beliefs” (Aksornkool, 1997, p. 15). In the same line, UNESCO (2015) has established
that gender equality content should be considered as an integral element in the curriculum.
In this way, teachers at all levels can become actors of change as their exchange with
students becomes gender sensitive. In fact, UNESCO (2015) has pointed out the necessity
of building a curriculum that represents the pluralism inside society, which englobes all
genders. This leads to the need for examination of current textbooks, handouts, activities,
and any other teaching aids to identify gender biased information.
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3.1.2
CONTEXTUAL
CURRICULUM DESIGN

ASPECTS

FOR

GENDER-SENSITIVE

In the process of changing to a gender-sensitive curriculum, educational institutions are not
the only ones to be pointed out. Paludi (2004) reinforces the need of including women in
curriculum as it has not been achieved completely in the education system, not just at
schools but also at universities. Furthermore, government action, NGOs and civil society also
need to be integrated in the process of fostering gender inclusive practices. Through gendersensitive materials, alternatives and different perspectives are being reproduced for women
to feel part and represented in their current living experiences and future life careers. Namtip
Aksornkool (1997) indicated that:
The realistic portrayal of the life/environment of the learners and recognition of women's
multiple responsibility, the importance of and practical methodology for enhancing economic
productivity, the promotion of women's status in society and the focus on easing women's
domestic work are the key factors behind the relevance of the materials and their benefit to
those involved (Aksornkool, 1997, p.3).
UNESCO (2015) considers that including gender in curricula is a turning point as it is one of
the current worldwide problems of society. The organization considers that the principal
target is “to mainstream gender issues into learning materials, thus raising awareness of
gender inequalities and starting a culture of human interaction irrespective of gender”
(UNESCO, 2015, p. 61). As a whole, a compound of gender-sensitive curriculum and
teachers with the priority of breaking gender-based stereotypes can lead to innovative
educational systems where students can enhance and improve their own capabilities.
Consequently, the process of acquiring knowledge helps in the training of more aware
human beings, in terms of equity, non-discrimination and inclusion (Navarro Hernández, et
al., 2013).
Aside from structural characteristics, previous data analysis has shown the importance of
including feminism when designing a gender sensitive curriculum (Koseoglu, et al., 2020).
The authors explain that “gender difference is viewed from a cognitive point of view, narrowly
constructed ‘female/feminine’ and ‘male/masculine’ pedagogical implications are offered in
the study, with no explicit links to social justice or women empowerment” (Koseoglu et al.,
2020, p. 6). Nonetheless, Reimers and Chung (2016) state that feminist pedagogy
represents a political orientation, in order to “generate awareness about social inequalities,
including gender discrimination, and foster an egalitarian attitude towards women and
traditionally oppressed groups” (Reimers & Chung, 2016, p.374). This could result in more
beneficial pedagogical styles for all genders, as traditional teaching methods tend to be
focused on male students rather than everybody (Paludi, 2004). In fact, there are several
common teaching practices that show gender biases from very early stages in the learning
process. As Kimotho (2019) highlights, some of these practices include “delegating group
leadership positions to boys only”, the “constant use of ‘he’ in all learner activity references''
or pictures and illustrations that show “women and girls doing conventional socially assigned
roles, such as cooking, and boys doing whote collar jobs, such as doctors and pilots”, thus
reinforcing “patriarchal narratives to the place of girls in society”. Learning procedures do not
escape the gender stereotypes that are present in daily life, in which the male perspective is
usually more taken into account. That is why “changing traditional gender concepts” is
expected to result in a “common development of all genders”, and this process needs to start
with changing “teachers’ gender stereotypes” (Wang 2019, p.366).
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Information Box III
What is gender bias?
This exists when inequitable or discriminatory thinking, activities, interventions and
actions that discriminate against one gender are apparent in programmes, projects
and policies. Gender bias may result in discriminatory and harmful effects and
consequences for the gender treated in an inequitable or discriminatory manner.
(UNESCO, 2015)
Furthermore, according to Adamus and Kerres (2009), the use of gender-sensitive and nondiscriminating language are the main pillars when making a gender-sensitive learning
module, not just in the written content but also the verbal. It must be complemented with the
use of language while teaching, as the use of “female forms to address” can encourage
participation and feelings of inclusion (Kortendiek, 2011). Another aspect mentioned by the
authors is the construction of a gender-sensitive instructional design, through which the
differences in how men and women learn are considered. These assets should help students
to think and make decisions considering the gender dimension involved in each subject,
making gender sensitiveness a stimulating part of critical thinking and not a challenge to
overcome.
In the case of STEM careers, there are still “gender-typed” spheres in which men are
considered more appropriate than their female counterparts (Paludi, 2004). Faith (1988)
points out that in subjects within the STEM sphere, which is commonly male-dominated,
there are several concerns in terms of the “classroom pedagogy, support, and counselling for
female students, and under-representation of women” (Faith, 1988, p.10). Another important
aspect to bear in mind is the different cultural backgrounds affecting the learning process of
women. Therefore, the multiple living conditions, necessities and life experiences of women
should also be considered in the curricular design (Koseoglu, et al., 2020). Moreover,
concepts such as empowerment and agency become crucial when promoting a gender
sensitive curriculum, as they portray social justice and are connected to the existing
inequality.
There is a growing interest concerning the limited participation of women in STEM, as their
underrepresentation seems to limit the interest of females entering this type of careers.
Pehlivanli-Kadayifci (2019) also points to the high rates of women dropping-out of
engineering majors caused by previous stereotypes and obstacles while growing up, which
classify “women are bad at math and science”. Research about the university’s climate
carried out by Rinehart and Watson (1998) evidenced that women, as opposed to their male
counterparts, were more likely to feel uncomfortable because of gender stereotypes and
perceived discriminatory behaviour from their professors. In this matter, those women who
persist in their career choice in a STEM area, end up facing barriers for mobility at their jobs
and also generating conflict between their expected domestic labour and hostile working
environments (Pehlivanli-Kadayifci, 2019).
Research conducted in Belgium, Iceland, Italy, the Netherlands, Slovenia, and Switzerland in
2013, called the GARCIA Project, evidenced specific challenges concerning the integration
of gender into research, teaching and in the overall organizing principles of institutions. This
research helped in the development of a toolkit which aimed to include a gender-sensitive
approach in academic activities and curricula throughout the European Union (see here).
The Women's and Gender Research Network NRW conducted a project that included a
database of suggestions on how to integrate gender in curriculum as well. As a result,
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experts developed a gender curricula section that examines all study programs through a
gender perspective. UNESCO developed a guide with the aim of promoting gender equality
in education by enforcing the conceptual understanding in terms of gender as well. It
provides a series of tools, such as a glossary, concepts, case studies and activities, that are
meant to acquire insights and promote comprehension through reflections, debates, and the
development of skills. Overall, it offers 10 modules within the topics of formulating genderresponsive policies and plans, developing gender-sensitive support for staff, curriculum of
teacher education, institutional monitoring and evaluation for gender sensitivity, among
others (see here).
These examples of previous research and guides in designing gender sensitive curriculum
reveal the imperative need to include a gender perspective at all education levels. In order to
do so, as part of the course contents, gender-sensitive research methodologies should be
included. In this way, concepts, research questions, methodology, analysis, and result
discussions will “ensure gender mainstreaming” (van der Heide, et al., 2017). As a result of
this integration, the teaching process and the acquisition of knowledge becomes more
inclusive and promotes in-depth critical thinking (Trbovc & Hofman, 2015; Hofman & Trbovc,
2015). According to previous research experiences carried out in Serbia by Ćeriman,
Milutinović Bojanić, and Pudar (2011), gender inclusive curriculum can enrich culture and
language, and provoke the adaptation to a new era of knowledge.

3.1.3 HIDDEN CURRICULUM AND ITS IMPLICATIONS ON GENDERSENSITIVE EDUCATION
Another important aspect to mention is the hidden curricula, which is defined as “a set of
norms, customs, beliefs and language forms that are manifested in the structure and
functioning of an institution” (Navarro Hernández, et al., 2013, p. 93). This concept was
initially introduced by Philip W. Kacson in 1968, as he believed that education “was a
process of socialization, allowing the visualization of the implicit learning of the students
during their schooling” (Ibidem, 2013, p.2 89). Acknowledging the presence of hidden
curriculum, can be determinative in the way gender-biased norms, values and social
relations are being analysed. This happens partially because of the unintentionality or
unawareness of teachers of the attitudes, knowledge, and behaviour they are transmitting to
the students (Villanueva et al., 2018).
Information Box IV
What are gender biased norms and values?
Social norms held by individuals and their reference groups are values, beliefs,
attitudes and practices that assert preferred power dynamics for interactions
between individuals and institutions.
Women often face strong conventional societal expectations to be caregivers and
homemakers; men are expected to be breadwinners. Embedded in these social
norms are longstanding patterns of exclusion from household and community
decisionmaking that limit women’s opportunities and choices.
(UNDP, 2020)
The internalization or lack of vision provoked by the hidden curriculum can be determinative
in the “relationships and social practices from and among men and women” (Navarro
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Hernández et al., 2013, p. 90). According to Villanueva et al. (2018), there are plenty of
“hidden cues” that are constantly assimilated by the learners, which can gradually become a
set of beliefs, values, or attitudes towards specific subject matters. Pehlivanli-Kadayifci,
quoting Eric Margolis, explains the inability to perceive hidden curriculum at higher
education, as it is “a social agreement not to see” (Pehlivanli-Kadayifci, 2019, p.1194). This
leads to considering the female gender in a specific pedagogical formula that escalates
throughout their scholastic and personal life. It has been pointed out that the impact of
hidden curriculum and its relation to gender and the education process has taken importance
and predominance since the late 20th century (Navarro Hernández, et al., 2013).
Hence, hidden curriculum should be analysed through various perspectives due to the
complexity of recognizing the magnitude of its impact in the overall education structure and
individuals. Villanueva et al. (2018) refers to these perspectives in which the functional type
focuses on the maintenance of social norms, values and skills through the educational
systems, viewing the learners as passive recipients. The author also mentions that through
the liberal perspective, the way in which the production and reproduction of actions and
assumptions become normalized. This means that rules, codes, exchange of information and
learning processes as a whole are mainly taken for granted unless the individuals become
aware of them. Finally, within the critical perspective of hidden curriculum, the effects of the
schooling experiences become judged as they perform as social injustice reproducers.
When analysing hidden curriculum in STEM careers, a new set of conceptions can be taken
into account when analysing the gender-based differences in the participation rates of each
sex. For example, in the case of engineering, the hidden curriculum can be crucial as to
create the “ideal engineer, ideal engineering work” (Pehlivanli-Kadayifci, 2019). As
demonstrated by Villanueva et al. (2018), that “hidden curriculum studies in fields like
science, technology, engineering, and mathematics (STEM) have explored the role that a
syllabus design has on guiding gender expectations and minorities’ access in classrooms”.
As an aftermath, this unawareness and invisibility of the issue escalates into the creation of
an “unwelcoming atmosphere for women” in STEM (Pehlivanli-Kadayifci, 2019, p. 1194).
The lack of studies and research in the matter of hidden curriculum in STEM has led to the
need of information to acknowledge gender roles in engineering and the ethics around its
practices. In fact, “no study has attempted to compare hidden curriculum messages among
engineering students and faculty to find the lessons being learned in this field nor the source
of these perspectives” (Villanueva, et al., 2018). Consistently, Pehlivanli-Kadayifci believes
that “the concept of ‘good engineer’ emphasizes academic over technical skills but it still is
defined by the culture that prevails at the department” (Pehlivanli-Kadayifci., 2019, p. 1195).
As portrayed by the previously mentioned authors, there is still a long path to cover when it
comes to including women in STEM due in part to the misconceptions and socially normative
beliefs regarding specific gender roles and life expectancies.
Paludi insists that “without deliberate gender equity programs and teacher interventions,
these messages will continue to be sent, often via the hidden curriculum” (Paludi, 2004,
p.127). Regarding STEM careers, the author also mentions that without a change in
curriculum, the educational system will continue to perpetuate the models of
overrepresentation of males in the areas of physics, computer science and engineering.
Thus, the incorporation of gender-sensitive programs, courses and modules can lead to
better learning strategies and the visibility of discriminatory behaviours in the field. PehlivanliKadayifci helps revealing that the “multiple burdens for women engineers do exist in
engineering education and professional life as a whole” (Pehlivanli-Kadayifci, 2019, p. 1194);
most of which are commonly related to the hidden curriculum that transmits prejudices and
stereotypes.
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3.1.4 APPROACHES FOR THE DESIGN OF A GENDER-SENSITIVE
CURRICULUM
Gender mainstreaming has become a growing trend across the European Union, as the
member nations have noticed a pressure to include gender equality at all levels, developing
ideal conditions to support gender initiatives (Grünberg, 2011). As a result, positive changes
in the normative framework have been undertaken in order to position gender-sensitive
education as a main pillar for strengthening democracy and inclusiveness. In this process,
interdisciplinary approaches are needed to migrate institutions to a more gender conscious
state. At the same time, by proposing gender-sensitive programs, education becomes more
appealing and accessible for people of all genders (Grünberg, 2011). Kortendiek (2011)
believes it “involves establishing ‘Cross-Discipline Gender Studies’ within the institution,
either in the form of an inter-discipline gender module, or by integrating special classes into a
general studies programme” (Kortendiek, 2011, p. 224). As a suggestion the author proposes
to integrate content with analysis in development, globalization and gender.
Other approaches to include gender content in curriculum come from integration, which
refers to adding gender to existing degree courses, making it a more holistic proposal
(Kortendiek, 2011). As a reference from the study applied in Bologna, Gause (2011)
indicates that a useful recommendation is to include gender content in modules of each
discipline and not creating a gender module aside, which is what the FeSTEM methodology
aims at too. Nonetheless, it is important to understand that in order for the integrative
approach to fully work, it requires that the teaching staff manages knowledge in gender.
Finally, as a more temporary resource, some education institutions tend to prefer the training
of independent modules regarding gender. This comes with a complex problem within the
lecturers as many of them are not able to recognize the relevance and intervention of gender
as a criterion in their own areas (Kortendiek, 2011).
A gender-sensitive curriculum incorporates a series of techniques, tools, and strategies in
order to adapt the learning process in the most beneficial way for people of all genders. It
pays attention to details that should be included to make students be able to reflect about the
content they are receiving and its future application in the professional life. Hence, when
designing gender-sensitive curriculum, the first step to engage is the identification of the
objectives because including gender-related content should be developed considering each
individual area of knowledge (Kortendiek, 2011). This goes hand in hand with the
intervention and contribution of each discipline by giving feedback in terms of the “knowledge
production and use in gender-conscious manner” (Kortendiek, 2011, p. 221).
Bearing in mind the objectives established, the next aspect to consider is the creation of
gender-sensitive content according to each specific subject. In this way, as previously
mentioned, this content should be structured by adding concepts, theories, methodology and
non-sexist language, such as: “gender, sex, gender roles, and gender identities, the history
of feminism and feminist theories” (Ćeriman, Milutinović Bojanić, and Pudar, 2011, p.196).
Kortendiek (2011) believes that even practical examples and activities at daily sessions can
stimulate an inclusive learning environment that does not contribute to the maintenance of
gender-based differentiations. As a suggestion when designing content, images,
bibliography, references, and other teaching aids should serve as communicators of equity.
Similarly, equal content is more probable to be perceived as attractive by considering the
different life situations of students (Grünberg, 2011).
A possible problematic aspect when including gender in academic curriculum can be the lack
of visibility of how to relate gender-fair content in all courses. For example, Kortendiek (2011)
points out that gender can be included more easily in subjects with social or cultural
backgrounds; meanwhile, in disciplines of the natural sciences and engineering, the task
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becomes less visible. This develops an obstacle in the integration of gender as it could lead
to the reaffirmation of stereotypes regarding careers according to social roles. The author
contributes by explaining that: “the following features can contribute to a gender-balanced
course of studies: (1) professional aspects of the discipline, (2) critique of disciplinary
knowledge and (3) production and use of the discipline’s research results” (Kortendiek, 2011,
p. 218).
An example of the first measure would be analysing the accessibility of women to certain
professions and universities, or the underlying causes of a decline in the percentage of men
studying a career previously considered as ‘female professions’. An example of the critique
of disciplinary knowledge would be to encourage students to detect gender biases in
research processes and projects, as well as to discover female pioneers in academia.
Finally, applying the gender lens in the production and utilisation of the result of disciplinary
research would mean to test the effects of medication on people of all genders (Kortendiek,
2011).
Learning institutions become the main characters as they should allocate gender as a
requirement, which will make gender-sensitive curriculum in BA’s/MA’s a mandate at the
moment of approval at the beginning of semesters. The inclusion of gender sets a challenge
to universities as it questions the normalization of gender biases when considering more
likely female or male professions. “In doing so, professions are scrutinized on the individual,
institutional, and social level, in order to demonstrate the gendering of work and to reveal
how gender characteristics have been attributed to certain careers” (Kortendiek, 2011, p.
219). Thus, the integration of gender-sensitive curriculum content becomes an opportunity
for the institutions, the academic staff and the students to revise previous discriminatory
practices at all levels. At the same time, this scrutiny can become eye opening and provide a
more interdisciplinary and wider perception in the acquisition of knowledge.
It is also important to acknowledge the fact that in order for the gender-sensitive curriculum
to work, it requires the participation and commitment of all the stakeholders involved. This
comes with the need for consent and active support to the creation of a gender fair design,
as it is necessary to gain positive results in the effort. As part of measuring the impact, a
system for evaluation and feedback is crucial to determine the effects of applying a gendersensitive curriculum. In this task, the assistance of a group of experts in gender is needed to
fully establish criteria and conduct assessment (Kortendiek, 2011). Ćeriman, Milutinović
Bojanić, and Pudar (2011) recommend making partnerships, establishing networking
channels, organizing conferences, textbook check-ups, periodical research, among others.

3.1.5 DESIGNING
CURRICULUM

AND

APPLYING

A

GENDER-SENSITIVE

In the process of applying a gender-sensitive curriculum, institutions need to consider three
main stages: planning, design and review (UNESCO, 2009). After establishing the target
group for the curriculum content, the advice given by UNESCO (2009) consists in creating a
committee that guides the whole change of structure. Some of the considerations taken for
the committee in charge of this task should include the gender of the persons who compose
it, their previous experience on gender-sensitivity, the ability to freely exchange ideas and the
priorities in terms of creating equal opportunities and conditions. As for the curriculum itself,
an outline of the content and complementary aspects such as the materials, the topics
and possible gender issues concerning this matter should be approached.
In the design process, the presence of experts as previously mentioned is essential to
recognize language, imagery and overall content that could somehow attempt to maintain
gender-based biases. The inclusion of experts can be helpful not just for the design process
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but as well to the implementation of it. Specifically, these members can be dedicated to point
out mistakes or aspects to improve. Continuously, UNESCO (2009) considers it necessary to
perform a pilot test of the curriculum in order to prove its representativeness and inclusivity.
For this purpose, experts also need to review the content and formulate recommendations.
Nonetheless, the institutions are the ones in charge of truly making a change and addressing
specific advice while committing to make improvements. The education structure should be
reformulated from that gender-sensitive perspective and training is a must at the moment of
implementation as well.
According to Koseoglu, et al. (2020, p.6), these are common mistakes to consider when
designing a gender sensitive curriculum:
-

The androcentric perspectives in curriculum portrayed in the male centred points of
view and the way of delivering knowledge (Kwapong, 2007);
The lack of representation of women’s interests and needs in the curriculum;
The orientation of the curriculum design focused on the “self-directed and
independent learner, which is often a male” (von Prümmer, 1994);
The lack of opportunities and connectivity of curriculum, in order to promote student
networking (Kirkup and Von Prümmer,1990);
The absence of gender consciousness (Kwapong, 2007);
It uses sexist language and content (von Prümmer, 1994).

Information Box V
What is gender consciousness?
Being aware of the differences between male and female and creating opportunities
for realizing the potentials despite the observed differences.
(ICRW, 2017)
As a result of the 16th meeting of the Security Sector Reform Working Group of the
Partnership for Peace Consortium in 2012, a set of criteria was established in order to review
the implementation of gender-sensitive curriculum. The actions advised in this meeting
where: “1) Building faculty and trainers’ gender expertise (2) Mainstreaming gender learning
across the curricula (3) Teaching methods (4) Assessment, evaluation and validation”
(DCAF, 2012). Each recommendation tries to assess the process of implementation and
outcomes regarding a gender inclusive program that promotes a safe and equal space for
people of all genders. Kortendiek affirms that “a gender-balanced course of study
incorporates the specifics of gender segregated job markets into planning degree
programmes and equally supports young female and male scholars” (Kortendiek, 2011, p.
2014).
According to the guide of the previously mentioned 2012 summit, when building gender
expertise in an institution, qualification, previous experience and skills should be appointed
as necessary. In this way, transversal assessments through faculty staff should be performed
in order to determine the level of awareness and knowledge in gender topics, which will
facilitate the process of instruction across the whole institution. By having well-prepared
experts in gender, the process of reforming the teaching techniques, tools and learning
experiences can be implemented throughout the curriculum in multidisciplinary issues. This
is complemented by mainstreaming gender learning across the curriculum which includes
(DCAF, 2012):
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1. Gender issues as content and exercises
2. Learning experiences supportive of gender‐sensitive perspectives, attitudes and
competencies
3. Gender sensitive language, images, writings, and processes within the curriculum
(e.g., he/she in English language, photos of females and males, female and male
speakers, male and female authors, female and male perspectives, etc.)
As a complement, it is recommended to use international standards or previous examples of
gender-sensitive curriculum design and application experiences as reference. The objective
of this entire process is to develop a meaningful learning experience that will transcend to
improve the professional and personal life of the individual. As a contribution made by the
Asian Development Bank (2000), a relevant curriculum could contribute by making girls and
women attracted to their education process if the content they are receiving “is relevant to
their lives, that links education with agriculture and productive activities, addresses health
and nutrition issues, employs the local language, seeks out the potential in the given setting,
and at the same time eliminates gender stereotyping”.
In the steps for revising methodology and implementation inside curriculum content, the
teaching methods used can be determinative. As previously referred, it comes to a
complementation between the written content and the acknowledgement of hidden
curriculum in order to truly reform education. The lack of gender-sensitive teaching methods
and techniques can result in the reaffirmation of gender-biased content and androcentric
spaces. Therefore, it is necessary to assure that the programs and courses are the result of
a thorough examination and contemplates the inclusion of gender in a holistic way (Ćeriman,
Milutinović Bojanić, & Pudar, 2011). Moreover, the DCAF (2012) stated that the “teaching
methods should address both cognitive and affective domains”.
To start applying a gender-sensitive approach, some of the guiding questions recommended
by Trbovc and Hofman (pp. 28-36, 2015):
-

Are you inviting a balanced number of female and male academics for a visiting
lecture at your course?
Have you invited a visiting lecturer renowned for his/her gender-sensitivity?
Do you attract students of all genders to take your course?
Are you stimulating students to work in gender-mixed groups?
Do you prepare your students to be gender-sensitive professionals one day?
Have you included in the course reader gender-sensitive publications?
Have you devoted at least one class to the gender dimension of the course topic?
Do you make your students more aware about gender stereotypes connected to the
field you teach?
Do you make your students aware about gender inequalities they will face one day as
professionals?
Do you teach students gender-sensitive methodology?
Do you use gender-sensitive language and visual materials while teaching and writing
course materials?
Does your Handbook contain the gender dimension of the course topic?

Finally, the checklist for gender curriculum review recommends an evaluation on the design
and application process. This applies to the previous stages of design, which can be directly
related to the diagnosis of current content and learning experience as a whole. Nonetheless,
constant evaluation of all programs, modules and courses should be required so as to
achieve free gender biases and acquire continuous feedback. Also, aside from formative and
summative evaluations, it is important to encourage self-assessment regarding the
recognition of gender-sensitive formation (DCAF, 2012). This will contribute to amplify
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awareness on gender-based daily relations and how structure manages to reaffirm or combat
gender stereotypes. In this entire process, there should be a specific time period towards
creating a schedule that validates the design, implementation and assessment procedures.
Once again, the creation of a gender-sensitive curriculum does not only include the addition
of gender-related content to teaching programs, instead it promotes the implementation of
gender awareness in a wider perspective. This is related to the need of references and the
visualization of the role of gender in all courses. It needs to encourage the learner to make
hers or his own self-evaluation about current practices and beliefs, with the purpose of
recognizing and changing gender-biased behaviours as well. In this task, the entire teaching
staff and members related to the education system community should be integrated as they
are a part of the creation and maintenance of stereotypes in society. The process of
integrating a gender-sensitive curriculum in the education system as a whole is a complex
process through which members become aware of their own set of principles and beliefs,
and need to commit to a systematic effort.
Altogether, the design of gender-sensitive curriculum should address short- and long-term
measures to achieve a positive impact at all segments in the education period. Kortendiek
believes that “a gender lens can contribute to proving the significance of gender for all
academic and social areas” (Kortendiek, 2011, p. 221). Specifically, in STEM careers, in
which there is a male or androcentric view in the academic programs and courses because
of the common association of science to men. As for example, stereotypes of “good
engineers” or even the association of technological creations with masculine abilities can be
easily pointed out in STEM areas. On this matter, Pehlivanli-Kadayifci (2019, p. 1195)
believes that in universities, there still exists a dominant group that influences the codes of
the culture; as “this culture becomes more visible in the way male students get more credit at
practical courses, internships, social interactions and as they create formal and informal male
social networks” (Pehlivanli-Kadayifci, 2019, p. 1195).
Hence, the entrance of women in specific careers, such as in the area of STEM, can be
encouraged through more inclusive teaching experiences. In order to achieve this, gender
should be understood as a main pillar to be integrated at all levels, with the primary step of
designing curricula with gender-sensitivity. Syllabuses can interfere in gender expectations
and future professional goals, by affecting the access of some groups to specific careers and
jobs (Villanueva et al., 2018). Definitely, the integration of women and gender can result in a
reformation of the higher education system and an opportunity to combat gender-based
discrimination in society overall.
TAKE AWAY
A gender-sensitive curriculum’s aim is to overcome the gender differences present in the
education system as a result of those same differences and inequalities traditionally
present in our culture. This new curriculum must be addressed from a gender’s perspective
in order to tackle women’s specific needs and reduce stereotypes, a process in which
teachers are essential for the huge role model they can represent. Gender equality should
be an integral part of the curriculum, and this includes revising existing content to identify
gender-biased information.Concepts such as empowerment and agency become very
relevant in STEM careers where women have been especially under-represented, which
may lead to more women not showing interest towards these paths. By applying this
gender-sensitive approach, education becomes more appealing and accessible for people
of all genders in all types of careers.
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4. THE ORDER OF LEARNING
EXPERIENCE
4.1
THEORETICAL
ASPIRATIONS

AND

PEDAGOGICAL

Building learning experiences with gender-sensitive content in mind is at the heart of this
project. More specifically, the aim of this project is to promote an innovative method and
pedagogy that will allow Higher Education students to use traditional and computationallyrich media to create meaningful, shareable exhibits (gender-sensitive artifacts) that will act as
mentoring models for encouraging girls and women to remain active in STEM. As noted
earlier, there is a strong need in introducing gender-responsive and gender-sensitive
elements in the curriculum (Trbovc & Hofman, 2015; Kreitz-Sandberg, 2016; Gillanders &
Franco Vázquez, 2020). This can be done through various activities such as including
gender-sensitive publications in the course bibliography; dedicating at least one lesson to
gender dimension of the course topic; making students more aware about gender
stereotypes connected to the field you teach and ultimately making students aware about
gender inequalities they will encounter as professionals (Trbovc & Hofman, 2015). Moreover,
Gillanders and Franco Vázquez (2020) highlight that project-based learning could foster
gender equity (Gillanders & Franco Vázquez, 2020) as they note that the inclusion of a
gender perspective in project-based learning has a positive impact in teaching practices but
as well and students’ daily lives.
Building on the aforementioned review, this project aims at introducing gender-sensitive
artifacts for addressing entrenched social values, challenges and stereotypes akin to gender
inequality. Gender sensitive artifacts can be objects, or tools (physical or virtual) that are
purposefully-built for recognizing, problematizing, addressing, or even changing a genderbiased challenge, problem or behaviour. One example of a social challenge akin to gender
inequality is ‘gender pay gap’, in simpler words the fact that women earn less than men per
hour in the EU (Eurostat, 2019). A gender-sensitive artifact is an exhibit which addresses the
specific challenge by raising awareness or providing a creative solution to the specific
challenge. The making of meaningful, shareable artifacts is based on the premise that by
having learners engage as scientists in a creative, hands-on, and passionate endeavor
allows them to spark their motivation and sensitize them on the challenges related to gender
inequality.
This section provides the theoretical and pedagogical aspirations that ground the
construction of gender sensitive artifacts. More specifically, this section demonstrates the
theoretical aspirations of constructionism and how it informed the learning experience.
Information Box I
What is gender sensitive artifact?
A gender-sensitive artifact is a meaningful, shareable exhibit that can act as a
mentoring model for encouraging girls and women to remain active in STEM.
Gender sensitive artifacts can be objects, or tools (physical or virtual) that are
purposefully-built for recognizing, problematizing, addressing, or even changing a
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gender-biassed challenge, problem or behaviour. One example of a social challenge
akin to gender inequality is ‘gender pay gap’, in simpler words the fact that women
earn less than men per hour in the EU (Eurostat, 2019). A gender-sensitive artifact is
an exhibit which addresses the specific challenge by raising awareness or providing
a creative solution to the specific challenge. The making of meaningful, shareable
artifacts is based on the premise that by having learners engage as scientists in a
creative, hands-on, and passionate endeavor allows them to spark their motivation
and sensitize them on the challenges related to gender inequality.

4.1.1. CONSTRUCTIONISM
The construction of shareable artifacts is an essential element of this project and
constructionism offers the appropriate pedagogical framework for our effort in engaging
learners in the construction of shareable artifacts. Constructionism is a theory of teaching,
learning and designs and has been coined by Seymour Papert (1980; 1987; 1993; 1996;
Papert & Harel, 1991). Constructionism can be summarized in the concept of construction of
knowledge by engaging in the making of concrete and shareable artifacts (Parmaxi &
Zaphiris, 2015). Constructionism stresses the centrality of an artifact, a public entity through
which the learner comes in an engaged relationship with the knowledge needed for its
construction (Parmaxi et al., 2016; Parmaxi & Zaphiris, 2020). This artifact is shareable and
visible to the world as noted by Papert and Harel (1991, p. 1) “a sand castle on the beach or
a theory of the universe”.
Constructionism is a pedagogical framework that has been around for quite some time, and it
can be manifested in a classroom setting through different methods. It may take the form of
project-based learning or problem-based learning projects (see for example, Dragon et al.,
2013; Jacobs, Resnick & Buechley, 2014; Papavlasopoulou, Giannakos, & Jaccheri, 2019;
Papadakis, 2020). Building on the constructionist principles, and more specifically on the
idea that learners need to engage in meaningful artifact construction in collaboration with
peers, the MIT Lifelong Learning Kindergarten (LLK) research group developed an approach
for facilitating the development of creative thinking. The approach consists of four elements
(the four Ps): projects, peers, passion, and play (Resnick, 2014). These elements contributed
in the development of the Scratch programming language and of an online community, which
facilitates meaningful project development in collaboration with a community of peers. The
manifestation of constructionism in different contexts flourishes in the area of computer
programming and computational thinking. The constructionist movement focused mainly on
science, engineering technology, and mathematics education (cf. Noss et al., 2012; Noss &
Hoyles, 1996; Kynigos, 2014; Petrou, Nicolaou, Karnaou & Constantinou, 2014).
Yet, constructionism gains attention in other fields including language learning, art, physics,
music, social and environmental education. Peppler and Davis-Soylu (2014) illustrated how
learning in arts is guided by an ecological and socio-cultural constructionist framework,
demonstrating that the artifact initiates a reciprocal conversation between the learner, the
artifact, and the context. For Peppler and Davis-Soylu (2014), learning in art can provide
researchers with additional information and tools to explore learning and education. In
another study, Hjorth and Wilensky (2014) argue that the tenet of constructionism is
understudied in the field of social policy. Thus, they conducted a study on harnessing agentbased models for fostering urban planning and social policy. The study used the agent as an
object-to-think-with and intuitively reasoned how to better design their city. Constructionism
has also been employed in Environmental Education. Daskolia, Makri, and Kynigos (2014)
explored how a digital story can foster collaborative creativity in the design of tangible
artifacts for urban sustainability. In this study, digital storytelling was treated as an
“improvable boundary object”, which is a rich environment that allows learners to engage in a
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synergetic relationship with their artifact and allows them to express their ideas in the outside
world. The results demonstrated that the construction of digital stories related to urban
sustainability has proven a demanding yet rewarding venture, since it allowed students to
collaborate and struggle for collaborative creativity in the construction of the artifact.
For constructionists, the construction of a visible, shareable artifact is supported by the social
environment and computational culture that provide materials that support its construction. A
sound instructional tenet in constructionism is “look for connections” which leads to the
suggestion of establishing connections between abstract and concrete knowledge by
engaging in the making of objects in the world (Papert, 1996). The major elements of
constructionism that guided its selection for this project include making, personal
engagement with the artifact, sharing of the artifact and reflection (see Table 1).
Table 2. Major elements of constructionism that guided its selection for this project.

Elements of
constructionism

Specification

Making

Students engage in the construction of their artifact
through a variety of materials and media.

Appropriation/
Personal Students engage with an artifact that is meaningful to
engagement with the artifact
them, building on the existing knowledge of individuals
or groups.
Sharing of artifact

The process of sharing the artifact with a community,
fostering the social environment for learning. The
social context is important for allowing learners to
share their artifact with groups or individuals as
audience, collaborators, reviewers or tutors;

Reflection

Students reflect upon their artifact allowing for ideas to
be externally expressed and shared, extending
abstract knowledge to an artifact that is shared in the
real world.

Knowledge construction

Learning through constructing one’s own knowledge
whilst engaging in creating meaningful artifacts

Learning cultures

An informal social setting in which people come
together for a common purpose. The cultural
surrounding can provide materials that can inform and
facilitate learning.

4.1.2 CONSTRUCTIONISM FOR ALLEVIATING GENDER INEQUALITY
Constructionism is potentially a suitable pedagogy for alleviating gender inequality because it
leverages the surrounding computational culture for making complex concepts and ideas
simple and concrete. A constructionist learning experience can leverage the abundance of
materials to allow the construction of arfacts that would make notions and ideas related to
gender inequality simple and concrete. Wilensky (1991, p. 198) elucidated that
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“concreteness is not a property of an object but rather a property of a person's relationship to
an object. Abstract concepts can become tangible and concrete provided that a learner
builds a close relationship with the specific concepts or ideas (Parmaxi & Zaphiris, 2015;
Parmaxi et al., 2016). In light of this perspective, ideas or concepts related to gender
inequality can become concrete provided that a person develops a set of representations
and connections with an idea, or concept (see Figure 2). In this process, the constructionist
paradigm offers a fertile ground for promoting concreteness (Parmaxi & Zaphiris, 2015;
Parmaxi et al., 2016), whilst social relations between people are also important since “it is
through people's own idiosyncratic personal ways of connecting to other people that
meaningful relationships are established” (Wilensky, 1991, p. 202).

Figure 2. Potential gears linking gender inequality to the features of the pedagogy (Source:
Parmaxi & Zaphiris, 2015)

4.2 OBJECTIVE OF THE FESTEM APPROACH
The overall objective of FeSTEM approach is to:
-

Gather easily accessible (and culturally appropriate) information and support
educational professionals;
Ensure targeted awareness regarding gender equality in STEM.

4.3 INSTRUCTIONAL DESIGN APPROACH
The FeSTEM approach follows a constructionist approach (cf. Parmaxi & Zaphiris, 2014,
2015; Parmaxi et al., 2016) and the following principles are highlighted:
-

-

It is essential that key stakeholders (HE instructors and students) are actively
involved in the construction process in order to capture their input in preparing the
gender-sensitive artifacts;
It is important that activities are interactive and learner-centred;
It is important to support learners’ autonomy (e.g. through access to material, see
Zhang, 2005);
It is important to incorporate generative, constructionist activities in which the learner
is required to construct sharable and visible artifacts that demonstrate his/her
understanding of gender equality.
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4.4 THE ORDER OF THE LEARNING EXPERIENCE
The theoretical alignment of pedagogy for alleviating gender inequality presented in section
4.1 was considered and a series of instructional design decisions for the learning activity
were noted. For the design of the activity, the social constructionist framework will be
followed which highlights three actions: exploration of ideas, construction of online artifact
and evaluation of the constructed artifact (Parmaxi, Zaphiris, Michailidou, PapadimaSophocleous, & Ioannou, 2013; Parmaxi & Zaphiris, 2015; Parmaxi, Zaphiris, & Ioannou,
2016). The specific framework was selected as it provides a thorough view of how the
construction of an artifact manifests in practice and explores the potential of multiple media
as a tool of social constructionism (see Figure 3).

Figure 3. The methodological mode of social constructionism (Source: Parmaxi & Zaphiris,
2015).
The sequence of learning experience includes an initial introduction that indicates the
expected outcomes and concludes with demonstration/ sharing of the constructed artifacts of
the learners (see Figure 4).
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Figure 4. Proposed sequence of teaching and learning actions of the FeSTEM approach.

The proposed learning experience (see Figure 4) encompasses three phases: understand,
construct and share. We elaborate on the actions undertaken under each step in the
following section:
Understand: At first the instructor is expected to orient students by setting the learning
objectives as well as introductory information of the session(s), i.e. introduce the gender
dimension in STEM. As a following step, students will start reflecting and problematizing on
gender-related practices, behaviors and challenges This can be done by viewing
stereotypic/counter-stereotypic images/videos, reading gender-sensitive publications,
discussing gender-stereotypes in the field as well as gender inequalities in professional life.
Having concluded the exploration of material, students will be given a so-called ‘mystery box’
which will include a gender equality challenge (see Table 2) or a training scenario (see Table
3.. Each student/group of students will randomly allocate a challenge and can randomly
select a tool (see IO2. Toolkit) to address the specific challenge. The gender-sensitive
challenges to be used emerged from the literature and reflect prominent challenges
encountered in the workplace for women in STEM (Rosser, 2004; Dasgupta & Stout, 2014;
Parmaxi, Vasiliou, Ioannou, & Kouta, 2017; Kouta, Parmaxi, & Smoleski, 2017; Casad, et al.,
2020).
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Table 3. List of challenges that reflect entrenched stereotypes akin to gender inequality.
Challenge

Description

Limited decision The specific challenge reflects women’s limited opportunities to
making
for influence decision-making (European Institute for Gender Equality,
women
2020)
Glass-ceiling

The specific challenge reflects the unseen, yet unbreachable barrier
that keeps women from the higher corporate positions regardless
of their qualifications (Parmaxi et al, 2017; European Institute for
Gender Equality, 2020).

Gender
The specific challenge reflects the gender-based discrimination, arising
discrimination in from occupational stereotyping and the devaluation of the work typically
work allocation
done by women (Alksnis, Desmarais, & Curtis, 2008).
Gender pay gap

The specific challenge reflects the difference between the remuneration
between men and women. The EU average gender pay gap is 16 %
(European Institute for Gender Equality, 2020)

Pregnancy
discrimination

The specific challenge reflects the social or cultural disadvantages in
pay and perceived competences of pregnant women or working
mothers. Being a parent hinders women, but not men, in the workplace
(European Institute for Gender Equality, 2020).

Table 4. List of training scenarios deriving from real-life professional stories that reflect
entrenched stereotypes akin to gender inequality.
The case/scenario/problem

The students’ task

A gender issue
Your work group is composed of two women and
five men. The two women have brought up a
problem to the group: They feel that the men are
dominating the group process and, more
importantly, the decision making. Three of the five
men tell you privately that the women are “taking
advantage of being women” to gain power and one
even confides in you that he considers the women
“bitches.” You know that the women are right and
that they are following an ethical group process by
bringing up the issue to the group, rather than
running to the boss. You feel, however, that you
might jeopardize your own reputation (and future
with the company) by supporting them, especially
since the corporation is dominated by men. One of
the men in the group appears to be neutral, as far
as you can tell.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
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Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?
You are working in an engineering company and
your work group is composed of people of all
genders. The two women have brought up a
problem to the group: They feel that the men are
underestimating them. In the working place, male
colleagues are always addressed as “engineer” or
“architect”, and women are often addressed as
“signora”, “signorina” or by name.
As the group director, how do you handle?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

You are working in a group of software engineers.
In your company there is the issue of other women
being “worse enemies of other women” due to
many factors. Especially because often, in order to
pass through the “filters” of a STEM environment,
they need to adopt an aggressive management
approach. You feel, however, that conditions in the
workplace might be to blame.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
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8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?
You have female worker in your company who says
she had a bad experience of being discriminated
against by female co-workers due to professional
jealousy. She mentioned being treated with
prejudice in her first place of work, when she was
younger and didn’t have much experience.
As the group director, how do you handle?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

Your work group is composed of two women and
eight men. The two women have brought up a
problem to the group: Women are often assigned
secretarial tasks rather than serious ones (e.g. in
meetings they are asking female participants to
keep the minutes). Even though the two women
have the same position with men they don’t receive
the same attention in meetings.
As the group director, how do you handle?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
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monitor its implementation?
Women in your company discuss that they have to
work twice as hard as men, to prepare harder for
the meetings and to be “louder” to be taken into
consideration. Especially, when they reach a
managerial position, women say they need to show
strong commitment.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

In Cyprus there is still a patriarchal culture in place
and gender stereotypes. A common prejudice is the
one of the physical appearance of a woman, which
attracts the attention instantly when she enters the
meeting room. An example is that companies
wanted to hire a woman to be the “front” face of the
company so that the clients would be pleased to
meet her. A woman in your group puts forward this
issue in one of your meetings, highlighting that
male candidates should also be considered for the
front desk of the company.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?
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In Slovenia, girls in primary school were not
supposed to do programming in computer lessons,
they could just play games and during their first
employment they are responsible for making coffee
or cleaning equipment. As you take the director’s
position in the school, one teacher puts forward the
issue.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

A female Professor of Computer Science in Spain
points out that each year less women study this
subject, and that sometimes she is the only woman
in the class. How would you bring more women in
the field?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

In Spain a woman was the only woman in her class Problem-solving task
who ranked in the top 10 at the end of her degree. 1.
Identification and description of the
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All her male classmates found jobs right out of
university but her. To look for an opportunity, she
enrolled at the Industrial College to get job offers,
but unfortunately all the job offers she received
expressly said “no women”. She explains that she
would have liked to go into the private sector but
eventually managed to stay at the university thanks
to her mentors who felt she was being neglected
and offered her a scholarship. The university
decides that they need to take action and inform
the private sector on the need to change their
practices.
What are your possibilities?

problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

You are a female working in a multinational
company with 200 employees from which only 14
are women, one has a management position, and
only eight of them are engineers. You take off
training new employees, who are almost never
female, you are entrusted to women, thus
continuing in the same dynamic. One female
engineer brings the issue to the next meeting,
highlighting the need for the company to take
actions towards a more balanced work
environment.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

A female academic in Spain finds it easier to enter
the university world than the private sector, as it is
complicated to reach higher positions. This is due
to the fact that many management positions are

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
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occupied by men. In her case, there was a vacancy
for a management position but participants had to
prepare for a competitive examination, this means
that they have to take time out of their daily lives for
this
matter.
However,
all
women
had
responsibilities, children… and the position ended
up being filled in by a male colleague who did not
have any type of qualifications. As an academic
you decide to raise the issue in the University to
take action and inform private companies on the
need to hire all genders in vacancies.
What are your possibilities?

of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

A working mother must travel due to work, but her
colleagues and relatives do not see with good eyes
that she leaves her children and travels. If it was
the case of a man they would congratulate him for
his career. The working mother brings this issue to
your meeting and raises the need to understand
that working mothers can (and should) address
their working commitments.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

A female was rejected at a job interviews even
though her CV was good because they explicitly
told her that they were looking for a male
employee. How can she handle?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
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Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?
There is a strong belief in Greece that women
cannot succeed in the STEM field. Nothing
important is expected from a woman, even by the
women themselves, so if a woman achieves
something, even a small one, she receives
excessive congratulations.
What are your views?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

In an ICT company your work group is composed of
two women and five men. The two women have
brought up a problem to the group: They feel that
they are not given equal opportunities fearing nonfulfillment of their professional duties due to family
inelasticities (pregnancy, caring of a sick child etc).
You know that the women are right and that they
are following an ethical group process by bringing

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
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up the issue to the group, rather than running to the
boss. You feel, however, that you might jeopardize
your own reputation (and future with the company)
by supporting them, especially since the
corporation is dominated by men. One of the men
in the group appears to be neutral, as far as you
can tell.
What are your possibilities?

the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

In an engineering company your work group is
composed of two women and ten men. A female
reported discrimination that she faced both in pay
and in working hours in relation to her peers. Due
to her child the company did not provide her with
the facility to travel for business at another time
because this would be costly for the company. She
also faced salary discrimination, she did not receive
an increase (time allowance) due to a maternity
leave that was not considered as previous service.
You know that the woman is right and that she is
following an ethical group process by bringing up
the issue to the group, however you might
jeopardize your own reputation (and future with the
company) by supporting her, especially since the
corporation is dominated by men. One of the men
in the group appears to be neutral, as far as you
can tell.
What are your possibilities?

Problem-solving task
1.
Identification and description of the
problem
What is the problem? Give a brief description
of it.
2. Understanding everyone’s interests
Why are the participants facing this situation?
What went wrong? What could have each of
the participants done in order to avoid this
situation?
3. Hypothetical solutions
How can the problem be solved? Give two or
three possible solutions.
4.
Evaluation of solutions and selection
of the best alternative
What are the pros and cons of each solution?
5. Selection of the best option or options
Choose one of the proposed solutions that
would best solve the problem.
6. Steps to implementation
Elaborate some steps that you will take in
order to implement the solution.
8. Evaluation and monitoring
How will you evaluate the solution and
monitor its implementation?

Construct: During the second phase, students are expected to work on their own for
addressing the specific challenge with the use of the specific tool. More specifically,
participants will be invited to harness a specific tool in order to create an artifact (i.e. a
product or a potential solution) that would address the specific challenge. Addressing the
challenge does not necessarily mean to overcome the challenge, but to raise awareness on
the topic and inform the wider community on the specific aspect of gender equality. This
stage involves gender-sensitive material exploration (i.e. searching for gender-sensitive
material images/videos, reading gender-sensitive publications/statistics, reflect on gendersensitive experiences) and consequently to modify, adapt or refine gender-sensitive material
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for constructing a gender sensitive artifact that will act as a solution or raising awareness
exhibit for the assigned challenge. This activity is expected to enable learners to engage in
an authentic, real-life situation and take appropriate actions. It is advised that the instructor
will take a “coaching role” and provide support and advice to students during their work.
Share: During the last phase, students are expected to share their final product/artifact with
the group and within the Festem community (https://festem.network/- Circle: FeSTEM
Community of Learners): a specifically-dedicated group with external members who can view
and discuss the gender-sensitive artifacts. The group provides a public channel for sharing
an artifact, facilitating discussion amongst group members and the community and
encourages discussion on how an artifact can optimally meet its purpose (Parmaxi &
Zaphiris, 2015; Parmaxi, Zaphiris & Ioannou, 2016). At the end of the constructionist
process, the learners are expected to discuss and evaluate their artifact and discuss the
challenge and its proposed solution as well as self-evaluating their current practices and
beliefs regarding gender-sensitive challenges and beliefs. A detailed sequence of actions of
the FeSTEM approach appears in Table 4.
Table 5. Proposed sequence of learning experience.
Proposed FeSTEM learning experience
Α) Orientation:
-

Setting gender-sensitive goals and objectives;
Introducing gender-dimension in STEM.

Β) Brainstorming/ Reflecting/ Problematizing:
-

Outlining stereotypic/ counter-stereotypic images/videos;
Underlining gender-sensitive publications;
Reviewing and discussing gender-stereotypes in the field;
Giving examples of gender inequalities in professional life.

C) Allocation of gender-sensitive challenge:
-

Introducing gender-sensitive problem-based learning.

A) Gender-sensitive material exploration:
-

Searching for gender-sensitive material;
Reading gender-sensitive publications;
Reflecting on gender-sensitive experiences.

B) Modification of gender-sensitive material:
-

Editing, organizing and refining gender-sensitive material.

C) Gender-sensitive artifact construction:
-

Proposing a solution to the gender-sensitive challenge;
Generating a gender-sensitive artifact;
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-

Design of gender-sensitive solution.

A) Sharing gender-sensitive artifact:
-

Sharing gender-sensitive artifact in FeSTEM community of learners;
Peer review;
Instructor review;
Community review;
Self-evaluation about gender-related current practices and beliefs;
Summarising learning points to remember;
Providing additional material;
Evaluating the experience (Quiz-optional).

TAKE AWAY
Building learning experiences with gender-sensitive content in mind is at the heart of the
FeSTEM approach. Allowing Higher Education students to use traditional and
computationally-rich media to create meaningful, shareable, gender-sensitive artifacts that
are expected to act as mentoring models for encouraging girls and women to remain active
in STEM. Gender sensitive artifacts can be objects, or tools that are purposefully-built for
recognizing, problematizing, addressing, or even changing a gender-biased challenge,
problem or practice.
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5. INSTRUCTIONAL METHODS
5.1 DEFINITION OF INSTRUCTIONAL DESIGN
Instructional design can be defined as a “systematic process that is employed to develop
education and training programs in a consistent and reliable fashion” (Reiser & Dempsey,
2007). It can also be thought of as “a tested and proven methodology for developing
instruction” Bandhana (2010, p.1). Instructional design is also a field of theory and practice
within the field of instructional technology (Molenda, Reigeluth, & Nelson, 2006).
“Instructional technology includes practical techniques of instructional delivery that
systematically aim for effective learning, whether or not they involve the use of media. It is a
basic purpose of the field of instructional technology to promote and aid the application of
these known and validated procedures in the design and delivery of instruction” (Gagne,
2013).
According to Reiser and Dempsey (2007), instructional design is learner centred, goals
oriented, focuses on meaningful performance, includes a measurable outcome, is selfcorrecting, iterative and empirical, and is typically a team effort. They also concluded that
instructional design includes all the steps involved in the generation of instructional
interventions and learning environments, including analysis, design, development,
implementation, and evaluation.
Instructional designers play a crucial role in the process of learning and in creating learning
experiences for the learners. They are responsible for developing courses or curriculums,
redesigning courses and creating training materials, such as student guides and teaching
manuals. The Association for Educational Communications and Technology (AECT) defines
the responsibilities of instructional designers as “the theory and practice of design,
development, utilization, management and evaluation of processes and resources for
learning” (Seels & Richey, 1994). In a nutshell, instructional designers implement theory and
research processes to design and implement good quality learning materials that lead to
greater outcomes for a specific group of people.
Instructional designers are employed across a variety of industries, ranging from schools,
colleges and universities to business, corporations, military and government agencies.
Especially in the wake of Covid-19 and the breakneck shift online, the role of instructional
designers became even more crucial in developing new, accessible and inclusive distance
learning models, given their unique skill set comprising the knowledge of technology to
facilitate distance learning and the knowledge of effective pedagogy for successful learning
outcomes.
An instructional-design theory is a theory that offers explicit guidance on how to better help
people learn and develop. The kinds of learning and development may include cognitive,
emotional, social, physical, and spiritual (Branch & Kopcha, 2014).
Instructional-design theories are design oriented (focus on means to attain given goals for
learning or development), they describe methods of instruction (ways to support and facilitate
learning) and the situations in which those methods should be used, the methods can be
broken into simpler component methods, and the methods are probabilistic which means
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they increase the chances of attaining the goals rather than ensuring attainment of the goals
(Branch & Kopcha, 2014).

5.2 SUMMARY OF STEM-RELATED INSTRUCTIONAL
DESIGN
When integrated STEM instruction is implemented through instructional strategies (e.g.
problem-based learning and performance-based activities), students demonstrate an
increased development of creativity, improved social skills, improved self-efficacy and also
demonstrate increased motivation in classroom activities, which means a greater potential for
additional learning (Roberts, 2013).
The study of Chen, Chang, and Tseng (2015), presented an instructional design framework
based on project-based learning (PjBL) and is further to apply the framework to a 4-days
robotics summer camp curriculum where teams of students carry out a mini-project that
requires the design and construction of a robot. The results revealed a positive effect of the
STEM robotic summer camp based on PjBL instructional design. Threefold revisions for the
instructional design were proposed. Firstly, simplifying the project and putting more emphasis
on robotic tasks. Secondly, a more concrete evaluation index should be adopted for students
so they understand clearly what they have to ‘do’ during the project. Thirdly, developing the
tutor system between learners. It is efficient to help learners solve the general problems in
collaboration with learners and thus to save the time for teachers to put more attention in
monitoring the whole learning process (Chen, Chang, & Tseng, 2015).
The study of Mehlenbacher, Autry, and Kelly (2016), focused on how undergraduate
students collaborate online to produce specific written genres, using particular collaborative
technologies to work together productively, and how instructor feedback and student
perspectives on collaborative work influence those activities in online classrooms. They
found that students struggle most with adapting their already established collaborative
strategies grounded in face-to-face learning situations to an online learning environment,
where they felt their means of communication and expression were limited. Their results
suggest that effective collaborative experiences, properly executed, represent a repertoire of
competencies that go well beyond only technical considerations, such as being able to
effectively assign roles, set milestones, and navigate the numerous tasks and processes of
writing as a team (Mehlenbacher, Autry, & Kelly, 2016).
Finally, Roberts (2013) referred to the preferred instructional design strategies for the
preparation of pre-service teachers of integrated STEM instruction. The strategies include
the plan of an integrated STEM lesson, the selection of design challenges which integrate
STEM content, the creation of solutions to problems using the engineering design process,
the development of a project-based lesson, the development of an argument supported by
STEM knowledge integration, the support of an experiential learning environment, the choice
of multiple examples to demonstrate STEM concepts and connections, the assessment of
student understanding of STEM relationships and the arrangement of collaborations to solve
problems applying STEM concepts.

5.3
SUMMARY
OF
INSTRUCTIONAL DESIGN
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GENDER-SENSITIVE

Gender difference is one of the major factors affecting achievement. The proper use of
gender-sensitive instructional design may help minimize the gender gap (Halder, Saha, &
Das, 2015).
Information Box I
What is gender-sensitive instructional design?
Gender sensitive instructional design encourages instructors to obliterate bias in
classroom language, learning materials, instructional activities, and interactions so
that equal opportunities are provided for each sex, regardless of ingrained societal
prejudices. In the instructional design process, gender needs to be considered only
for eliminating discrimination and increasing equity.
(Knupfer, 1999; Scholte et al., 2020)
The study of Adamus et al. (2009), gave an insight into how the aspects of gender-sensitive
instructional design were implemented into University Duisburg-Essen’s e-tutor training
program. They showed that it is possible to create and conduct a gender-sensitive training
program successfully. In their study they referred to the “10 rules of gender mainstreaming
for the design of digital learning modules” by Zorn et al. (2014). Based on these rules,
gender-sensitive learning modules should: (1) use of gender-sensitive language; (2) offer an
extensive socio-technical support; (3) imply a good and time-saving navigation (4) provide for
the participants’ different states of knowledge; (5) offer a detailed overview over and in all of
its contents (meta plan of learning goals); (6) provide information about the temporal amount
for each unit; (7) feature a gender-sensitive instructional design; (8) imply miscellaneous,
flexible, interactive and naturalistic components; (9) offer manifold interactive proposals for
communication and; (10) award a certificate for the successful participants (Adamus et al.,
2009).
The study of Thomas (1998) examined the ways male and female students communicate in
computer-mediated distance education courses. He
compared the communication
techniques used by 15 females and 4 males enrolled in a computer conferencing course that
required students to share their thoughts regarding a weekly reading assignment and related
discussion questions. In the study, strategies for achieving gender-sensitive instruction in
distance education were proposed. These strategies include: (1) The identification of the
needs felt by women and men at the beginning of the course, and a discussion of how they
can be met in class; (2) The course should be designed with equity in mind; (3) The
instructor should design a grid to keep track of the students who interact during the class; (4)
Course goals should be described and engaged in feedback using both private chat and
public cafe conference; (5) Be explicit in weaving together other's ideas, calling students by
name and encouraging others to do the same; (6) Ask students to bring their own personal
experiences into the conversations with recognition that this may make some feel vulnerable
more than others; (7) Send a message to that week's discussion leader and reviewer to
acknowledge and affirm their important roles; (8) Encourage students to build on the ideas
presented in each conference, and to weave new ideas into existing ones; (9) Always call
students by name; (10) Openly encourage students to take risks in expressing ideas, and
ensure that they are rewarded by recognizing their courage and assertiveness; (11) When
being humorous online, indicate it clearly; (12) Be respectful to people; (13) Ask students to
send you their picture and place these pictures on the wall behind the computer you are
working on so you can see pictures of the people you are responding to and build a more
complete image of each student; (14) Be chatty online, even in your major assignment; (15)
Respond to messages quickly; (16) For student responses, use definite deadlines so each
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student has a clear understanding of when things are expected; (17) Use private chats to
convey recommendations for students; (18) Get students online and practising at least a
month in advance of taking the class if they have not used the technology before; (19) Set up
a student helpline. These strategies are believed to pave the way for more gender sensitive
instruction techniques in computer-mediated distance education programmes.
TAKE AWAY
Instructional design can be defined as a “systematic process that is employed to develop
education and training programs in a consistent and reliable fashion” (Reiser & Dempsey,
2007). It can also be thought of as “a tested and proven methodology for developing
instruction” Bandhana (2010, p.1). Instructional design is also a field of theory and practice
within the field of instructional technology.
When integrated STEM instruction is implemented through instructional strategies (e.g.
problem-based learning and performance-based activities), students demonstrate an
increased development of creativity, improved social skills, improved self-efficacy and also
demonstrate increased motivation in classroom activities, which means a greater potential
for additional learning.
Gender difference is one of the major factors affecting achievement. The proper use of
gender-sensitive instructional design may help minimize the gender gap. There is a
mumber of studies that reffer to gender mainstreaming and examine the ways male and
female students communicate in computer-mediated distance education courses.
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6. GOOD PRACTISES OF GENDERSENSITIVE METHODOLOGIES
This chapter presents the good practises and examples of multi-disciplinary gender-sensitive
methodologies, collected from international practice.

6.1 GENDER AND DEVELOPMENT, UNIVERSITY OF
ANTWERP
Description: The University of Antwerp created an interactive course that introduces
students to the mutually influencing relationship between “gender relations” and
“development” and how gendered and/or gender-blind assumptions impact policies. The
classes were organized around two parts: micro- and macro-perspectives. Concepts and
topics included intra-household allocation, collective action, microfinance, access and control
over resources, property rights, institutional change, engendering national institutions,
poverty reduction strategies and changing aid modalities, gender-sensitive policies and
processes, gender budgeting, and indicators. Students also learned how to apply gender
analysis frameworks, how to formulate policy-advising proposals, and how to participate in
well-informed debates.
Teaching: Lectures, literature study, group assignments, practical sessions, presentations.
Participants: Groups of 6 students were formed.
Course format: The course was elective for economics, political sciences and sociology
students. Gender was the core topic of the course.
Language: Dutch
Teaching team: 1 female, 0 male
Summary: The course filled in a missing gap in the existing curricula of political science. At
the University of Antwerp, and not only within the existing programmes, no introductory
courses on gender were taught at that point. The course helped students to acquire some
basic knowledge on gender issues in political science. It was especially important for
students wanting to write their master thesis on a gender subject in political science, which is
the case for about ten students on average every year. The course guided these students
through some basic concepts, topics and the subsequent literature when designing research
related to their master thesis, they did not have to acquire this knowledge all on their own.
The tutor of the course was a well-established scholar in gender and politics. She disposed
of a national and international network in the field of gender studies, especially when it
comes to political science, but also beyond.

6.2 CHALLENGING POLITICAL SCIENCES FROM A
GENDER PERSPECTIVE, SCIENCES PO, PARIS
Description: Defined as socialization to the sex differentiation and to a hierarchical
normative system, gender is political. It challenges social sciences in general and more
specifically political science through three analytical and chronological stages: unveiling the
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gender blindness of these academic disciplines leading both to think of sex and gender as
objects for social sciences and to re-thinking the gendered order institutionalized through
political science as a discipline. The course focused on these two latter stages, articulating
theoretical and disciplinary self-reflexivity. It firstly addressed the contentious usages of
gender in political sciences as a process of normalization. Secondly, it questioned how these
usages shed a different light on canonical subjects meant to be legitimate (as parliamentary
democracy) but also on the public-private divide and the tryptic policy/politics/polity or the
interrelation of sex, gender and race.
Teaching: Lectures, group assignments.
Participants: about 55 students per year
Course format: The course was elective political sciences students. Gender is the core topic
of the course, which intends to challenge the way political sciences are taught in political
science institutes.
Language: French
Teaching team: 2 female, 0 male
Summary: This course has repeatedly received outstanding evaluation from students (90%
of satisfaction). Along with the renowned expertise of the teacher and her personal capacity
to trigger reflexivity and engagement, reflected in the annual evaluations, the main success
factor is the following: this course engages with issues core to political sciences in a way that
challenges the very way how the discipline was built and is currently being taught in France
(and other EU countries). The gender component is thus meant not only to bring an added
value, but to help rethinking the scope, methods and concepts of the discipline.

6.3 GENDER AND TECHNOLOGY, METU, ANKARA
Description: The course aimed at providing students with a critical perspective towards the
relationship between gender and technology. By focusing on issues like “Social Construction
of Technology”, gendered aspects of science and technology, and Feminist Science and
Technology Studies at theoretical and practical level, the course was questioning the malenorms of science and technology. The course was offered at the interdisciplinary program of
“Science and Technology Studies” and was open to both MS and PhD students.
Teaching: Lectures, literature study, group assignments
Participants: 6 students
Course format: The course was elective for Technological Sciences students. The course
aimed at challenging the association of science and technology with masculinity/manhood
and interrogates the historical, social and political construction of this association. A feminist
reading and challenge of this association was also integrated into the course syllabus; hence
gender was an essential component of this class.
Language: English
Teaching team: 1 female, 0 male.
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Summary: The course was an interactive seminar held with MA and PhD level students. The
success factors of this course did not fit the parameters of a science and technology
program, which is mainstream male-centred and masculine in terms of its theory and
practice. The success factor of this course lies in its capacity to challenge the mainstream
ideas.

6.4 GENDER, SEXUALITY AND MULTICULTURALISM,
RADBOUD UNIVERSITY, NIJMEGEN
Description: The program concentrated on the influence and relevance of gender in health,
disease and healthcare. Four themes were central. The first week focused on the role that
gender and culture play in medical care. Students learned how a good question clarification
takes the gender of patients into account, how their own socialization affects culture and
gender issues and how these communication problems are preventable. The second theme
focused on the acquisition of knowledge and skills on gender and cultural differences in
sexual functioning, followed by anatomical and biological aspects and treatment of sexual
problems in men and women. Students indicated how even in diseases such as SOA,
incontinence and alcohol and benzodiazepine addiction, sex and culture are important. Then,
the students got acquainted with the most important physical and psychological symptoms
after sexual abuse. Students learned to recognize signs of abuse in the history and learned
what is important to know and do in case of rape. In the fourth theme, specific problems of
migrant women and their reproduction were covered and rules about health and medical care
for legitimate refugees and illegal residents were introduced.
Teaching: Lectures, working groups, literature study, practical sessions, simulation patients
Participants: 20-30 students per year Course format The course is elective for Medical
students, in which gender is the core topic.
Language: One Dutch and one English program
Teaching team: 6 female, 1 male
Summary: Gender-specific care is an issue all doctors, regardless of their specialization,
have to deal with. An integration of gender, ethnicity and culture is taking place as an
expression of the concept of diversity in medicine. This means that one in medicine assumes
a uniformity of the human body as an object of medicine, while increasingly clear that gender
(and less known ethnicity) make significant differences at the level of biology,
pathophysiology and psychosocial context. The topics that were discussed in the course call
on the opinions and attitudes of the student as a future doctor. Exploring the attitude aspects
of the student and teaching skills towards a professional attitude was an explicit objective of
this course, making it very clinically relevant and challenging. This course was diverse and
included internships, papers, simulation patients and presentations. Students indicated that
the course was great and instructive. They were especially positive about the diverse
teaching methods. The practical sessions such as simulation patients, police for sexual
abuse and the internship were very informative and made the gender problems in healthcare
more visible.

6.5 PHILOSOPHY AND GENDER, AUTONOMOUS
UNIVERSITY OF BARCELONA
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Description: This course introduced students to the role of the body, conceived in
ontological terms, both from a systematic and from a historical perspective, within
contemporary thought and, specifically, the way in which the body has recently been
determined and has determined feminist and queer thought. The notion of gender
significantly contributed to theoretical articulation and to the identification of its political
limitations.
Teaching: Lectures, working groups, literature assignments, master classes and group
assignments.
Participants: unknown
Course format: This was an elective course for Philosophy students. The notion of gender
was critically considered as a theoretical tool when dealing with the body, which exceeded
the symbolic realm to which the category of gender is bound.
Language: Catalan and Spanish
Teaching team: 1 female, 1 male
Summary: This course was integrated in the main curriculum of the Bachelor of Arts in
Philosophy, and also in an interfaculty programme: “Minor in Gender Studies”. Students were
coming from other degrees in the Faculty of Philosophy and Arts, such as Anthropology or
Geography, but also from other faculties, such as Sciences (Biology), Law, and Sociology.
The course was complemented by other academic activities, often with guest colleagues
from Spain and abroad, specialised in other disciplines and methodologies (such as cultural
studies and psychoanalysis).

6.6 SOCIAL GROUPS IN CONTEXT OF RENDITIONS
OF SERVICES, UNIVERSITY OF VECHTA
Description: Within the course the students were engaged in contents of different social
groups, stereotypes and discrimination. Under a social psychological perspective they dealt
with issues of the genesis process of social discrimination and talked about potential
prevention and intervention possibilities. They also learned about the aspects of gender,
sexism and intersectionality.
Teaching: Working groups, literature assignments, group assignments
Participants: 45 students per year
Course format: The course was compulsory in the bachelor of Psychology. Gender and
sexism were intertwined in the topic: students discussed commonalities and differences of
different forms of discrimination.
Language: German
Teaching team: 6 female, 5 male
Summary: This course had a positive impact also due to its innovative approach – it
included group assignments, working groups and literature study, and no lectures or other
teaching methods. This emphasis on collaborative work instead of lectures really
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distinguished this course from the others. This particular combination of teaching methods
seems to work well at this university.

6.7 GENDER PERSPECTIVES
UNIVERSITY OF BOLOGNA

IN

TEACHING,

Description: The Department of Educational Sciences opened this Master’s course to
teachers with an MA or with documented teaching experience. Its goals were to provide
teachers with knowledge, skills and tools to:
- acknowledge and analyse gender stereotypes which are at play in our society;
- develop critical reflections and practical tools for a gendered approach to schooling to
practice education in view of gender equality principles;
- develop educational projects (in and across disciplines) with a gender inclusive
approach;
- deconstruct the idea of gender “neutral” disciplines.
Teaching: full-time course, that included lectures and practical assignments.
Participants: 16 to 40.
Course format: the course included five disciplines: (1) Gender and educational processes;
(2) Gender inclusion in the curriculum; (3) Communication, gender and training; (4) Gender
and narrative representations; (5) Gender and didactics of the disciplines. It was 4-months
long.
Language: Italian
Teaching team: 5 female, 0 male
Summary: The course was highly needed in order to provide educational professionals with
skills and knowledge on gender-sensitive education that will help them enhance their work
profiles. Due to the fact that it was a short master course (4 months), it was also more
available to all participants.

6.8 OTHER GOOD PRACTICES IN DEALING WITH
GENDER ISSUES IN STEM EDUCATION
Amongst other useful good practices of gender-sensitive education we can highlight the
following ones:
- Croatian Makers, that aims to introduce an integrated Science, Technology, Engineering
and Mathematics (STEM subjects) curriculum into the national school system, based upon
real-world applications. 1,800 robots have already been donated to 360 Croatian schools,
with more than 8,000 children benefitting and each of these schools now taking part in the
Croatian Makers League competition.
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- Nuvola Rosa (Pink Cloud) - Microsoft Italy in partnership with Fondazione Mondo Digitale
and GrowITUp has been promoting every year from March to December a series of training
and raising awareness events and a communication campaign. Events take place in
Lombardy and in the Rome Region, and in 2017 1.500 students were involved in IT literacy,
coding, robotics and digital arts courses.
- Django Girls Python training for girls. Django Girls is a global group of female
programmers who created a community to show girls that being programmers is possible
and that they do not have to stop because of the gender gap in tech professions. They
organise workshops locally and accessible to women who do not necessarily have previous
coding skills, using the Python programming language- The first Italian event took place in
Rome in 2015, and more recently in Florence and Rimini.
- Donne nella scienza (Women in science) portal is part of a project co-funded by the
Ministry for Education and Research in 2012. It is dedicated to women, Italian women but not
only, who were acknowledged for their contribution to science and technology, and collects
their biographies, their scientific findings, the historical context they lived, stereotypes they
have faced, through interviews which aim at being examples for girls who are choosing
STEM studies. Resources are organised along 6 disciplines: anatomy and medicine;
astrophysics; chemistry and physics; philosophy; technology. It also targets teachers,
counsellors, Science and Technology Museums.
- Ragazze Digitali Summer Camp is organised by EWMD (European Women Management
Development) from Modena e Reggio Emilia and the University in the same city. Beside
dedicated raising awareness events, aimed at contrasting gender stereotypes in STEM/ICT
and targeting an audience of students, school/university teachers and companies, its main
activity is the annual summer camp, the first of its kind in Italy, where girls from the third and
fourth grades in secondary schools can benefit from a one month immersive and hands on
experience in coding. It started in 2014 and is supported by a multi-stakeholder partnership
of public institutions, NGOs, and companies. The programme includes workshops, meetings,
a contest and an annual award. It involves approximately 60 girls per year.
- Scuola di Robotica (School of Robotics) is an NGO founded in 2000 and intensively
promoting educational robotics through national and EU funded projects, with a peculiar
gender sensitive approach in the belief that an applied and more concrete approach to
programming robots can be a good way for raising girls’ interest into technologies: in 2008
Scuola di Robotica became regional center for the EU project “Roberta: girls discover robots.
They are promoting the FIRST LEGO Leagues competition, the NAO Challenge and a
Summer School for Teachers.
- The Girls’ and Boys’ Day combines the encouragement for girls to choose STEM or other
“atypical” occupations for women and the encouragement for boys to choose education and
occupations in the health, old age, childcare or youth occupations for men.
- Kniwwelino was built in the scope of the Bee Creative makerspace. The Kniwwelino
hardware is the first micro-controller development platform entirely designed for children
attending fundamental schools and “maisons relais” in Luxembourg. The name Kniwwelino is
a composition of the luxembourgish word "kniwweln", that means to craft something, "ino"
should show the deep affinity to the Arduino ecosystem and finally "Lino" as a name has a
relation to lion, which is the heraldic animal of the Grand Duchy of Luxembourg.
- Girls and women in IT: DigiVita. Together with female IT-professionals, female students,
and CIOs, VHTO aims to increase the number of girls/women in IT-study programmes and
professions. VHTO’s activities for girls/women in IT are called ‘DigiVita’. In the Netherlands,
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programming is currently not yet part of the education curriculum. However, VHTO finds it
very important that children learn IT skills from an early age. Several activities for girls are
organised as a part of DigiVita, both inside and outside of school. For example, informatics
guest-lectures by female IT professionals are given in secondary schools, and girls can
participate in work shadowing or ‘speed dating’ with these professionals.
- Centre for Curriculum Development and Gender Studies FILIA has as its main
objective the promotion of gender studies through an integrated, multidisciplinary approach
of gender in academic research, as well as in the analysis of other aspects of Romanian
culture and society. The FILIA Centre actively supports political or civil society actions meant
to contribute to the improvement of the situation of women in Romania and Eastern Europe
and to the awareness of the importance of the gender dimension at all levels of Romanian
society. The FILIA Centre provides master students, PhD students and young researchers
and researchers with the only Library in Bucharest with materials that discuss the gender
dimension of public society, culture and politics.
- With the national initiative FEMtech, the Austrian Ministry for Transport, Innovation and
Technology supports women in research and technology and promotes equal opportunities
in industrial and non-university-research, at universities of applied sciences and in focus
areas of research and technology. Women should be specifically supported for this purpose
and the framework conditions in industrial and extra-faculty research should be changed in
such a way as to equally correspond to the needs of people of all genders. By increasing the
share of women and by improving their professional position in these facilities, FEMtech
strives to render a contribution towards the increased realisation of female innovative
potential and more equal opportunities for women and men in society. FEMtech supports
activities designed to raise awareness and enhance the visibility of women in research and
technology. Activities include: FEMtech's database of female experts, FEMtech's female
expert of the month, FEMtech's networking meeting, FEMtech knowledge.
- Re-ment (Reverse-Mentoring as Means for the Deconstruction of Gender Stereotypes in
ICT). In applying a reverse mentoring approach, the project ‘re-ment’ aims at raising the
interest of female students for Information and Communication Technology (ICT) professions
and at contributing to the deconstruction of gender stereotypes in this field. This approach
offers a completely new and innovative perspective in the field of gender equality and
advancement of girls in technology. The project implements reverse-mentoring programmes
in four partner schools, the main result being a comprehensive course for teacher education.
- Belgian website/educational tool GENDER CLICK FOR BOYS 1.0: The project developed
a flexible learning trajectory in cooperation with schools. Through interactive learning
processes with groups of students in secondary school, the project searches for how and in
what terms youngsters regard masculinity. These processes are the basis to create a
website accompanied by educational tools to provide youth with insights on how gender
stereotypes about men influence their lives. Ultimately, the project wants to render the impact
of stereotypes about masculinity recognizable and debatable and help young people to make
“gender- click”
- The “Girls' Day – future prospects for girls”. Every year technical enterprises,
enterprises with technical departments and technical training facilities, universities, and
research centres are invited to organise an open day for girls – Girls'Day. Girls'Day – 'Future
Prospects for Girls' initiated a large campaign in which a wide range of professions and
activities is presented to girls of 10 years upwards. The vocational choices of girls are
influenced in a very positive way. For companies, Girls'Day has evolved as an important
instrument of their recruitment policy. Girls'Day encourages the surroundings of the young
women – i.e. families, school, media and employers – to participate in the campaign and
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change their common attitudes towards vocational orientation. Information material, an allembracing interactive website and an individual advisory service provide support for all target
groups. The campaign includes a scientific evaluation.
TAKE AWAY
There is a muber of initiatives that are focused on the development of gender-sensive
curriculums, in the form of full-time Mastercourse, ellective courses for specific fields of
study, seminars and workshop. There are also numerous civic society initiatives, funded by
governments, private entities and international programmes all over EU.
However, there is definitely a need for more formal education courses – both in STEM and
in social disciplines, especially pedagogy and psychology.
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SUMMARY OF THE FINDINGS
Achieving gender equality is among the United Nations’ Sustainable Development Goals
(SDGs). UNESCO together with UNICEF, the World Bank, UNFPA, UNDP, UN Women and
UNHCR organized the World Education Forum 2015 in Incheon, Republic of Korea. The
Incheon Declaration for Education 2030 (UNESCO, 2016) SDG4 targets to “Ensure inclusive
and equitable quality education and promote lifelong learning opportunities for all”. More
specifically, Target 4.a aims at gender sensitive learning environments. Furthermore, SDG5
(UNESCO, 2017) targets to “Achieve gender equality and empower all women and girls”.
Education constitutes a key instrument to achieve These SDGs can be achieved by
educating people on gender-sensitive behaviour and living.
Gender-sensitive education can provide equal educational opportunities to all students and
pave the road to an equity way of life. Teachers can play a critical role in supporting these
SDGs. They educate students, develop their character and personality, and act as role
models. The process of teaching and how the teacher interacts with the students and
enables their knowledge development is called pedagogy. Pedagogy includes all teaching
and learning activities (i.e., class management, lecturing, presentations, interactions,
communications, collaborations, assignments, projects, assessments, feedback, exams) in
the learning environment. It depends on the teacher’s and students’ personal characteristics,
experiences, knowledge, skills, attitudes, and beliefs, their interactions and interrelationships
as well as the characteristics of the learning material, the learning tools, and the learning
environment.
The idea behind producing meaningful and measurable learning objectives is simple: they
facilitate the creation of corporate training content that is in line with these objectives and
they provide clarity for learners, in terms of expectations around the training.
There are well documented andragogical guidelines for setting measurable learning
objectives – the most used for this purpose is the Bloom’s Taxonomy from 1956, that can be
leveraged to produce clear, measurable and meaningful statements that define the learning
objectives. These theories are based on a set of cognitive learning levels that training aspires
to produce in a learner, which include:
- Knowledge – remembering previously taught materials;
- Comprehension – grasping, interpreting and translating taught material;
- Application – using learned concepts in concrete new situations;
- Analysis – breaking down material learned into component parts to facilitate
understanding of inter-relationships;
- Synthesis – putting parts of analysed material back together again to create new
concepts or constructs;
- Evaluation – using specific criteria to make judgments about material being taught.
Central to the mentioned concepts are so-called “Action verbs” which are used to describe a
particular cognitive level when writing corporate learning goals. There is a list of examples of
these verbs for each cognitive level which can be used when writing the learning goals.
The logic of producing learning objectives that are meaningful and measurable can be
explained as follows:
- Since the learner is at the heart of it, the objectives being set must be learner-focused
and not trainer focused;
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- Since learners are taking the course to be able to do something after they complete it,
the objectives should highlight what skills they acquired;
- Since the objectives of learner training involve teaching the learner to do something,
the training objectives being set must clearly define what will be done.
Not only will a curriculum that includes instruction in setting goals teach students the
mechanics and techniques of goal setting, but it will also give them early wins and help them
develop belief in themselves. When teachers practice good goal setting, the benefits for the
students are two-fold: the students see effective goal setting modelled and the school itself is
likely to become more effective at facilitating learning. Aside from helping them to believe in
themselves and setting them up for success in school/faculty, goal setting also benefits
children and students in many ways, for example in improving self-image, increasing
awareness of one’s strengths and weaknesses, facilitating effective visualization, clarifying
the path ahead, encouraging prioritization etc.
According to Education World, there are six key secrets to successful goal setting that
teachers/professors can communicate to their students:
-

Write clear and measurable goals;
Create a specific action plan for each goal;
Read your goals daily and visualize yourself accomplishing them;
Reflect on your progress to see if you are on target;
Revise your action plans if needed;
Celebrate your accomplishments.

The learning experience builds on the theoretical aspirations of constructionism and is built
on three phases: exploration, construction of gender-sensitive artifacts and
sharing/evaluating. The aforementioned phases are expected to facilitate the learning
experience in order for participants to engage in a meaningful interaction and construction of
gender-sensitive artifacts.
Gender responsive pedagogy calls for teachers to take an inclusive gender approach in the
processes of lesson planning, teaching practices, classroom management and performance
evaluation. Gender responsive teachers account for gender in planning the lessons,
considering differences in the learning needs of students based on their different social
backgrounds and learning styles. A gender responsive lesson plan takes into consideration
the teaching and learning materials, methodologies, activities, and classroom arrangement.
Teachers can assess and revise learning materials to reflect local contexts and to show
people of all genders taking on a wide variety of roles and responsibilities at home, at work,
and in the community and use gender-responsive teaching methodologies and activities to
engage all learners.
Gender-responsive teaching and materials are most effective when the activities use
participatory methods, collaborative work and are learner-centred, addressing the specific
needs of diverse students. Using a variety of methods that engage multiple intelligences and
diverse learning styles helps students with different learning needs participate more fully. It is
also important to use material that is culturally relevant to the lives of the students, using
real-life examples, situations and community issues as principal materials for discussion.
Using stories, examples and images that reflect their local context engages students in
learning by relating complex subjects to things that they know.
The transmission of traditional gender roles has been reflected in the structures of the
education system. Students tend to be aware of the different positions occupied by each
gender and develop specific hierarchical misconceptions regarding them (Paludi, 2004). This
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adds up with the quantitative and qualitative data which has shown the presence of gender
inequality when it comes to social expectations, needs, access to opportunities, resource
allocation, among others (Grünberg, 2011). These gender-based differences portray the
importance of including gender-sensitive curriculum content. UNESCO (2015, p. 58) has
stated that “the curriculum’s importance in the educational process is in selecting and
presenting knowledge, shaping character, setting attitudes, and developing behavioural
patterns in the learner”. In this aspect, the curriculum at higher education level plays a key
role at transmitting “knowledge, practices and culture” (van der Heide, et al., 2017).
Another important aspect to mention is the hidden curricula, which is defined as “a set of
norms, customs, beliefs and language forms that are manifested in the structure and
functioning of an institution” (Navarro Hernández, et al., 2013, p. 93). This concept was
initially introduced by Philip W. Kacson in 1968, as he believed that education “was a
process of socialization, allowing the visualization of the implicit learning of the students
during their schooling” (Ibidem, 2013, p.2 89). Acknowledging the presence of hidden
curriculum, can be determinative in the way gender-biased norms, values and social
relations are being analysed. This happens partially because of the unintentionality or
unawareness of teachers of the attitudes, knowledge, and behaviour they are transmitting to
the students (Villanueva et al., 2018).
Gender mainstreaming has become a growing trend across the European Union, as the
member nations have noticed a pressure to include gender equality at all levels, developing
ideal conditions to support gender initiatives (Grünberg, 2011). As a result, positive changes
in the normative framework have been undertaken in order to position gender-sensitive
education as a main pillar for strengthening democracy and inclusiveness. In this process,
interdisciplinary approaches are needed to migrate institutions to a more gender conscious
state. At the same time, by proposing gender-sensitive programs, education becomes more
appealing and accessible for people of all genders (Grünberg, 2011). Kortendiek (2011)
believes it “involves establishing ‘Cross-Discipline Gender Studies’ within the institution,
either in the form of an inter-discipline gender module, or by integrating special classes into a
general studies programme” (Kortendiek, 2011, p. 224). As a suggestion the author proposes
to integrate content with analysis in development, globalization and gender.
A gender-sensitive curriculum incorporates a series of techniques, tools, and strategies in
order to adapt the learning process in the most beneficial way for people of all genders. It
pays attention to details that should be included to make students be able to reflect about the
content they are receiving and its future application in the professional life. Hence, when
designing gender-sensitive curriculum, the first step to engage is the identification of the
objectives because including gender-related content should be developed considering each
individual area of knowledge (Kortendiek, 2011). This goes hand in hand with the
intervention and contribution of each discipline by giving feedback in terms of the “knowledge
production and use in gender-conscious manner” (Kortendiek, 2011, p. 221).
Building learning experiences with gender-sensitive content in mind is at the heart of this
project. More specifically, the aim of this project is to promote an innovative method and
pedagogy that will allow Higher Education students to use traditional and computationallyrich media to create meaningful, shareable exhibits (gender-sensitive artifacts) that will act as
mentoring models for encouraging girls and women to remain active in STEM. As noted
earlier, there is a strong need in introducing gender-responsive and gender-sensitive
elements in the curriculum (Trbovc & Hofman, 2015; Kreitz-Sandberg, 2016; Gillanders &
Franco Vázquez, 2020). This can be done through various activities such as including
gender-sensitive publications in the course bibliography; dedicating at least one lesson to
gender dimension of the course topic; making students more aware about gender
stereotypes connected to the field you teach and ultimately making students aware about
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gender inequalities they will encounter as professionals (Trbovc & Hofman, 2015). Moreover,
Gillanders and Franco Vázquez (2020) highlight that project-based learning could foster
gender equity (Gillanders & Franco Vázquez, 2020) as they note that the inclusion of a
gender perspective in project-based learning has a positive impact in teaching practices but
as well and students’ daily lives.
The construction of shareable artifacts is an essential element of this project and
constructionism offers the appropriate pedagogical framework for our effort in engaging
learners in the construction of shareable artifacts. Constructionism is a theory of teaching,
learning and designs and has been coined by Seymour Papert (1980; 1987; 1993; 1996;
Papert & Harel, 1991). Constructionism can be summarized in the concept of construction of
knowledge by engaging in the making of concrete and shareable artifacts (Parmaxi &
Zaphiris, 2015). Constructionism stresses the centrality of an artifact, a public entity through
which the learner comes in an engaged relationship with the knowledge needed for its
construction (Parmaxi et al., 2016; Parmaxi & Zaphiris, 2020). This artifact is shareable and
visible to the world as noted by Papert and Harel (1991, p. 1) “a sand castle on the beach or
a theory of the universe”.
Constructionism is a pedagogical framework that has been around for quite some time, and it
can be manifested in a classroom setting through different methods. It may take the form of
project-based learning or problem-based learning projects (see for example, Dragon et al.,
2013; Jacobs, Resnick & Buechley, 2014; Papavlasopoulou, Giannakos, & Jaccheri, 2019;
Papadakis, 2020). Building on the constructionist principles, and more specifically on the
idea that learners need to engage in meaningful artifact construction in collaboration with
peers, the MIT Lifelong Learning Kindergarten (LLK) research group developed an approach
for facilitating the development of creative thinking. The approach consists of four elements
(the four Ps): projects, peers, passion, and play (Resnick, 2014). These elements contributed
in the development of the Scratch programming language and of an online community, which
facilitates meaningful project development in collaboration with a community of peers. The
manifestation of constructionism in different contexts flourishes in the area of computer
programming and computational thinking. The constructionist movement focused mainly on
science, engineering technology, and mathematics education (cf. Noss et al., 2012; Noss &
Hoyles, 1996; Kynigos, 2014; Petrou, Nicolaou, Karnaou & Constantinou, 2014).
Constructionism is potentially a suitable pedagogy for alleviating gender inequality because it
leverages the surrounding computational culture for making complex concepts and ideas
simple and concrete. A constructionist learning experience can leverage the abundance of
materials to allow the construction of arfacts that would make notions and ideas related to
gender inequality simple and concrete.
The overall objective of FeSTEM approach is to:
-

Gather easily accessible (and culturally appropriate) information and support
educational professionals;
Ensure targeted awareness regarding gender equality in STEM.

The FeSTEM approach follows a constructionist approach (cf. Parmaxi & Zaphiris, 2014,
2015; Parmaxi et al., 2016) and the following principles are highlighted:
-

-

It is essential that key stakeholders (HE instructors and students) are actively
involved in the construction process in order to capture their input in preparing the
gender-sensitive artifacts;
It is important that activities are interactive and learner-centred;
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-

It is important to support learners’ autonomy (e.g. through access to material, see
Zhang, 2005);
It is important to incorporate generative, constructionist activities in which the learner
is required to construct sharable and visible artifacts that demonstrate his/her
understanding of gender equality.

The sequence of learning experience includes an initial introduction that indicates the
expected outcomes and concludes with demonstration/ sharing of the constructed artifacts of
the learners. The proposed learning experience encompasses three phases: understand,
construct and share.
Instructional design can be defined as a “systematic process that is employed to develop
education and training programs in a consistent and reliable fashion” (Reiser & Dempsey,
2007). It can also be thought of as “a tested and proven methodology for developing
instruction” Bandhana (2010, p.1). Instructional design is also a field of theory and practice
within the field of instructional technology.
(Molenda, Reigeluth, & Nelson, 2006).
“Instructional technology includes practical techniques of instructional delivery that
systematically aim for effective learning, whether or not they involve the use of media. It is a
basic purpose of the field of instructional technology to promote and aid the application of
these known and validated procedures in the design and delivery of instruction” (Gagne,
2013).
According to Reiser and Dempsey (2007), instructional design is learner centred, goals
oriented, focuses on meaningful performance, includes a measurable outcome, is selfcorrecting, iterative and empirical, and is typically a team effort.
There are a number of good practices in the field of gender-sensitive pedagogy that were
created for STEM and other fields. However, there is still the need for new approaches and
methodologies, specifically for STEM professions.
CHECK LIST OF ALL TAKE AWAYS
Gender-sensitive education can provide equal educational opportunities to al students and
pave the road to an equity way of life. Teachers can play a critical role in supporting these
SDGs. They educate students, develop their character and personality, and act as role
models.
A teacher should consider gender equity in the educational material, in lectures and
discussions with students, in assignments and tests, in feedback given to the students, and
in students’ evaluation. The educational material should equally present females and
males as role models and capable of doing any activities and jobs. Female characters in
the educational material can be leaders, rationalists, as males can also be. They can be
portrayed as astronauts, engineers, fire fighters, etc. Male characters can be caring,
emotionally supportive, compassionate, babysitter, as females can also be. Similarly, there
should be a gender balance in the pictures and videos. All pronouns (he/she/they,
him/her/them) should be used as well as gender-neutral words to describe professionals
such as chairperson (instead of chairman), police officer (instead of policeman), fire fighter
(instead of fireman), businessperson (instead of businessman). Gender-neutral pronouns,
such as 'they' instead of 'he,' should be used by instructors, as well as examples that are
accessible to all genders. This will allow a greater proportion of the class to relate.
Also, teachers should not use generalizations such as “females are more…” or “females do
…”. The teacher should give equal opportunities, attention, interest, encouragement, and
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time to every female and male student when questioning them, answering a question,
organizing collaborative teams, evaluating them, giving feedback and advising themThe
assignments and activities should be of interest to people of all genders.
Finally, the teacher should give exams to the students that do not include gender
stereotypes, and are useful and interesting to all female and male students. Then the
teacher should evaluate the students in a fair and valid way without any discrimination.
A gender responsive lesson plan takes into consideration the specific needs and gender
considerations of students of all genders in all the teaching and learning processes, such
as the teaching and learning materials, teaching methodologies, learning activities,
classroom arrangement, etc. Teaching and learning materials are fundamental to the
pedagogical process and can serve to promote an inclusive society or they can reproduce
and reinforce systems of oppression, discrimination and inequality. It is important for
teachers to be able to develop gender responsive materials on their own or know how to
adapt existing textbooks to transform gender stereotypes into positive messages that
promote and support gender equality. Students should also be taught to critically analyse
and deconstruct gender representation for themselves.
Incorporating gender inclusion as a pedagogical practice is of high importance. Gender
inclusion as a pedagogical practice can enhance the cultivation of knowledge, skills and
values such as gender fairness and ultimately improve sustainable pedagogical practices.
Working with gender inclusion is meant to prepare students to develop socially sustainable
pedagogical practises that build on gender equality and gender fairness in their
pedagogical work with children. In higher education, gender inclusion is not an end in itself
but a means to inspire students to incorporate gender discourses into their pedagogical
work in practical fields. Working with gender inclusion is a process that has to be driven
and continuously evaluated. It is not something that happens once but something that
needs to be an integrative part of programme evaluation and development.
A gender-sensitive curriculum’s aim is to overcome the gender differences present in the
education system as a result of those same differences and inequalities traditionally
present in our culture. This new curriculum must be addressed from a gender’s perspective
in order to tackle women’s specific needs and reduce stereotypes, a process in which
teachers are essential for the huge role model they can represent. Gender equality should
be an integral part of the curriculum, and this includes revising existing content to identify
gender-biased information.Concepts such as empowerment and agency become very
relevant in STEM careers where women have been especially under-represented, which
may lead to more women not showing interest towards these paths. By applying this
gender-sensitive approach, education becomes more appealing and accessible for people
of all genders in all types of careers.
Building learning experiences with gender-sensitive content in mind is at the heart of the
FeSTEM approach. Allowing Higher Education students to use traditional and
computationally-rich media to create meaningful, shareable, gender-sensitive artifacts that
are expected to act as mentoring models for encouraging girls and women to remain active
in STEM. Gender sensitive artifacts can be objects, or tools that are purposefully-built for
recognizing, problematizing, addressing, or even changing a gender-biased challenge,
problem or practice.
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Instructional design can be defined as a “systematic process that is employed to develop
education and training programs in a consistent and reliable fashion” (Reiser & Dempsey,
2007). It can also be thought of as “a tested and proven methodology for developing
instruction” Bandhana (2010, p.1). Instructional design is also a field of theory and practice
within the field of instructional technology.
When integrated STEM instruction is implemented through instructional strategies (e.g.
problem-based learning and performance-based activities), students demonstrate an
increased development of creativity, improved social skills, improved self-efficacy and also
demonstrate increased motivation in classroom activities, which means a greater potential
for additional learning.
Gender difference is one of the major factors affecting achievement. The proper use of
gender-sensitive instructional design may help minimize the gender gap. There is a
mumber of studies that reffer to gender mainstreaming and examine the ways male and
female students communicate in computer-mediated distance education courses.
There is a muber of initiatives that are focused on the development of gender-sensive
curriculums, in the form of full-time Mastercourse, ellective courses for specific fields of
study, seminars and workshop. There are also numerous civic society initiatives, funded by
governments, private entities and international programmes all over EU.
However, there is definitely a need for more formal education courses – both in STEM and
in social disciplines, especially pedagogy and psychology.
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