
 

A Gender-Sensitive Curriculum for 
Learning and Teaching Programing at 
Primary School

Abstract 
A major challenge when introducing fablab technologies 
into school is to implement new, innovative proven 
concepts in teacher education, too. Therefore, future 
teachers need practicable and convincing pedagogical 
methods and tools. We developed a course "Kids can 
code" for primary school teacher students that put 
emphasis on sensitizing them for teaching 
programming in a way that makes it appealing for 
children of diverse gender and interests. In a parallel 
research project, gender-sensitive learning material 
was designed and tested in primary school. Teacher 
students were involved in the studies. The learning 
material and experience was used as example in the 
teacher student course—and therefore used as learning 
material for the teacher students, too. Our work 
presents an approach to increase awareness of future 
educators to acknowledge the diversity of their pupils 
with appropriate learning material when teaching 
technical subjects.  
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Introduction 
The focus of the BMBF research project "FAB101" [1] is 
the digitization strategy in university teaching. In this 
project the University of Bremen is responsible for 
teacher education and we want to find ways to make 
the teachers’ education more digital and to make the 
fablab more open for subjects in academic context and 
for special target groups. One important aim is to make 
the work with fablab technologies for this groups easier 
and more suitable. Teachers have a key role in teaching 
of students about and with technology at school. 
Therefore they need practicable and convincing 
pedagogical methods and tools. Further, we see a need 
to sensitize future teachers to teach especially technical 
subjects in a way that motivates both boys and girls to 
participate.  

Physical computing means to creatively design tangible 
interactive objects or systems using programmable 
hardware [2] and therefore it offers rich opportunities 
for introducing a technologic subject to diverse target 
groups. A physical computing module “Kids can Code” 
was implemented in the first phase of teacher 
education to foster informatics skills of future educators 
For the development of this course for primary school 
teacher students we have used experience and 
research results of another study, which introduced a 
curriculum for teaching programming in primary school 
that had been designed to be sensitive to gender and 
diversity and can easily be implemented in a normal 

school environment by non-IT trained teachers. In this 
paper, we give a short overview about the content of 
the learning material and curriculum. We have two 
perspectives – the teachers and the primary school 
pupils, with a special focus on the inclusion of girls. We 
further explain the special needs for both groups. 
 
The projects 
The research project Digital Manufacturing 
Infrastructures in Interdisciplinary Higher Education - 
FAB101 - is funded from March 2017 to February 2020 
by the Federal Ministry of Education and Research. The 
overall goal of the Fab101 research network is – in an 
interdisciplinary collaboration – to explain practical 
concepts for degree programs and interdisciplinary 
teaching in laboratories for digital fabrication (Fab 
Labs) by the respective Fab Labs at the participating 
university locations.  

A physical computing module “Kids can Code” was 
implemented in the first phase of teacher education to 
foster informatics skills of future educators. The course 
took place in the fablab of the university Bremen. In 
parallel research studies (“Calliope”) were carried out in 
three primary schools, in which teaching students were 
involved in the form of participant observation. The 
studies were conducted at three primary schools 1 to 2 
hours a week over 9 weeks in 3rd and 4rd grade. 
Overall, 67 children participated (33 girls, 34 boys). 
The experiences made in the school praxis were 
reflected within the course and served for a qualitative 
evaluation process and adjustments in teaching and 
learning settings. 



 

The perspective on pupils – the Calliope 
studies and the learning material 
In this research study we use the microcontroller 
Calliope mini. The mini-board “Calliope Mini” was 
developed with the intention, that it can already be 
used for 8-9-year-old pupils in primary school. It is 
supposed to be small and handy, as robust as possible 
and versatile as well as accessible and usable for 
primary school pupils [3]. 

 

Figure 1: The calliope board with battery box. 

According to studies, it is particularly important for girls 
to get access to technological content early, as 
adolescent gender stereotypical attitudes are 
strengthened in puberty [4]. Therefore, for the 
research studies at primary schools we developed 
gender-sensitive and motivating teaching and learning 
material. Informatics lessons in general education often 
fail to evoke enthusiasm especially for girls [5]. 
Therefore computer science should be perceived as a 

creative subject. Schmid and Gärtig-Daugs argue that 
positive female role models should be presented to 
both boys and girls [6].  

In the process of designing the learning material in a 
gender-sensitive way, the following elements and 
aspects were included:  

§ A leading female figure (avatar) for the learning 
material called Calli (figure 2), instead of e.g. using a 
(male) robot.  

§ The computational content is enriched with role-
playing games. For example, an Input-Processing- 
Output game to demonstrate how a computer works.  

§ Tasks are embedded in fairy tales and  

§ Based on real-life problems from a child’s view. For 
example programming a jump counter. 

 

Figure 2: Calli – Figure for learning material. 

Our preliminary evaluation results suggest a successful 
use of the approach in classroom. 

Girls and boys were enthusiastic about the 
programming lessons. On a basic level they all 
understood the concept of algorithms. We observed a 



 

different approach of girls and boys to programming 
tasks. While most boys were more experimental, the 
girls had a more structured approach to the tasks. 
Further on we found differences in the self-perception 
of technical skills between girls and boys according to 
findings from Schmid and Gärtig-Daugs [6]. 

The perspective on teacher students – using 
Calliope results with teacher students 
The results of the Calliope studies and the learning 
material were discussed in the teacher student course. 
The teacher students tested two modules of the 
curriculum in which they took the role of pupils. The 
student teachers (3 male, 3 female) who had no prior 
knowledge in computing showed in some cases similar 
approaches as the pupils. They reflected their 
experience to get an idea how to teach elementary 
informatics concepts themselves under gender and 
diversity aspects. 

Conclusion 
Our teaching material together with the Calliope mini is 
an attempt of a programmable "informatics system" for 
the primary school, which makes action-oriented basic 
structures of digital technology accessible and can 
fascinate girls as boys equally. The teaching material 
was not only used at school, but also included in the 
course for teacher students to exemplify how to teach 
programming in a way that considers different genders 
and diverse interests of children. Our work therefore 
presents an attempt to increase awareness of future 
educators towards designing learning material for 
technical subjects that acknowledges the diversity of 
their pupils. 

Our initial results indicate a general successful use of 
the approach in classroom, which is reliable for 
teaching programming in an early stage and take into 
account the interests of boys and girls. Nevertheless, 
we haven’t yet evaluated gender differences in detail. 
We also haven't yet evaluated whether the learning 
material made teacher students sensitive for gender 
and diversity issues.  In further studies we will 
consolidate our findings. 
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