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Abstract. This study investigates primary school teachers' conceptions of inter-
net architecture, a largely underexplored area in early computer science educa-
tion. We analyzed the conceptions of 59 pre-service and novice in-service pri-
mary school teachers from the Czech Republic, who are expected to teach the 
functioning of the internet in their future practice. Participants drew and de-
scribed their understanding of internet architecture during semi-structured online 
interviews. Thematic analysis revealed conceptions similar to the conceptions of 
children, or ones that could hinder the teachers' later understanding of how the 
internet functions. These findings contribute to the development of educational 
materials and the preparation of novice primary school teachers. 
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1 Introduction 

Computer science education is being introduced or revised at the primary level in many 
countries, including the Czech Republic [e.g., 4]. Recent trends emphasize the im-
portance of teaching the underlying principles of internet as early as primary school 
(ISCED 1). For teachers, this presents a new and challenging topic, highlighting the 
need for effective preparation and the development of appropriate teaching materials. 
A crucial first step in this preparation is for instructional designers to understand teach-
ers  conceptions of the subject matter [3]. 

At the primary school level, understanding the basic principles of internet function-
ality involves grasping simplified concepts such as data storage on servers, data trans-
mission, and awareness of digital footprints and the decentralized nature of the internet. 
Teaching these fundamental concepts can significantly enhance primary school stu-
dents  understanding of internet safety. 

Conceptions of the structure of the Internet have been explored, particularly in stud-
ies with children [e.g., 2] but have been less extensively examined among teachers. This 
project aims to investigate the conceptions of novice primary school teachers regarding 
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the structure and functioning of the internet, with a focus on their graphical representa-
tions of internet architecture. 

2 Method 

Data were collected through semi-structured interviews, a common method in precon-
ception research (e.g., [2]). Participants, 59 pre-service and novice in-service primary 
school teachers (Table 1) from 10 Czech universities (average age ~24 years, 56 fe-
male), were asked to draw their concept of internet architecture and describe their draw-
ings. These drawings are the focus of this analysis. 

Recruitment was conducted via Facebook groups for teachers and snowball sam-
pling, with participants receiving approximately 20 EUR. Data collection took place 
online via Zoom, each session lasting about 60 minutes, following a structured inter-
view protocol. The drawing task was introduced with: 

 Follow-
drawings (e.g., Does it have any parts?  or What did you just draw? . 

The interviews were transcribed and analysed using inductive thematic analysis [1] 
with Atlas.ti 22 by two independent coders. This paper focuses on the drawings and 
associated responses; full interview analysis will be part of a larger study. The research 

 
 

  
  

  

  

  

  

  

Tab. 1. Characteristics of the participants according to their teacher training and length of teach-
ing experience. 

3 Results 

The analysis revealed 12 codes representing either the overall structure (e.g., the inter-
net as a spider web) or specific elements within the images (e.g., the presence of a 
satellite). All identified codes are listed in Table 2, along with the number of occur-
rences. Typically, more than one code was identified in each participant s image. 

Most participants depicted the internet as a network or connection of two or more 
devices with an unclear structure and ambiguous components (e.g., Figures 1 3). Some 
of these representations were described as spider webs  or webs of information .  

Another significant group of images depicted the internet as an invisible force or 
signal radiating  from a source (Figures 4 6). Participants in this group described the 
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internet as ubiquitous and invisible, originating from a source, which sometimes in-
cluded multiple sources. In several cases, this source was identified as a satellite (Figure 
5). 

 
 

 
  

  

  

  

  

  

  

  

  

  

  

  

Tab. 2. Codes related to participant images depicting the structure of the internet, along with the 
frequency of each element. 

Three participants demonstrated a clear understanding of the internet s structure, 
closely aligning with how the internet actually operates (Figures 7 and 8). Six partici-
pants provided detailed explanations using technical terms such as server  and net-
work router .  

Four participants depicted Earth covered in an unexplained structure, with one at-
tributing this idea to a movie. A total of 10 participants incorporated satellites into their 
conceptions (e.g., Figure 5, 10), either as a source of internet connection, a transmission 
medium, or data storage. 
 

 

Fig. 1 3. Drawings of participants: Unclear structure or ambiguous components. 

 

Fig. 4 6. Drawings of participants: Non-specific wave or signal.  
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Fig. 7, 8. Drawings of participants: Advanced network. Fig. 9, 10. Drawings of participants:  
"Earth globe". 

4 Discussion and Conclusion 

This study employed semi-structured interviews and drawing tasks to explore the 
conceptions of novice in-service and pre-service primary school teachers about internet 
architecture. Many of the teachers  conceptions resembled preconceptions typically 
found among children (e.g., the presence of a satellite) [2], though the adult versions 
tended to be more developed.  

For research of this kind, it is important not to rely solely on drawings and brief 
comments from participants, but to ask additional in-depth questions, which is what we 
did. These findings hold potential significance for teacher education related to internet 
functionality. 

However, the study has limitations. For example, participants were primarily re-
cruited through social media, and while they were unaware of the specific interview 
topic, it is likely that they were more engaged teachers. As a next step, it is recom-
mended to develop educational materials to better acquaint teachers with the structure 
and functioning of the internet. 
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