
 

JPPIPA 11(9) (2025) 
 

Jurnal Penelitian Pendidikan IPA 
 

 
http://jppipa.unram.ac.id/index.php/jppipa/index 

 
   

___________ 
How to Cite: 
Abrori, F. M. (2025). How do teachers design science learning media? A case study based on the Documentational Approach to Didactics. Jurnal 

Penelitian Pendidikan IPA, 11(9), 769–776. https://doi.org/10.29303/jppipa.v11i9.11949  

How do teachers design science learning media? A case study 
based on the Documentational Approach to Didactics 
 

Fadhlan Muchlas Abrori1* 
 
1 Biology Education Department, University of Borneo Tarakan, Indonesia 
 

 
Received: July 1, 2025 
Revised: August 31, 2025 
Accepted: September 25, 2025 
Published: September 30, 2025 
 

Corresponding Author:  
Fadhlan Muchlas Abrori 
fadhlan1991@gmail.com  
 
DOI: 10.29303/jppipa.v11i9.11949  
 
© 2025 The Authors. This open 
access article is distributed under a 
(CC-BY License) 

 
 

Abstract: The development of learning media conducted by teachers is strongly 
influenced by their past experiences and the resources they have learned. This study 
highlights this by using the Documentational Approach to Didactics. This study focuses 
on two aspects: Reflective Mapping of a Teacher’s Documentational Trajectory (RMDT) 
and Reflective Mapping of the Teacher’s Resource System (RMRS). RMDT highlights 
important events experienced by teachers that influence the media or work they produce. 
Besides, this study investigates how teachers design science learning media, drawing on 
their past experiences and available resources. The case study involved two elementary 
school teachers: one created a comic about environmental issues, and the other produced 
a video on biodiversity. Interviews with both teachers were analyzed using thematic 
analysis. Furthermore, RMRS emphasizes the resources that teachers utilize. From the 
case study analyzing two teachers, it is illustrated that RMDT and RMRS influence the 
media developed by teachers because they connect with the events and resources 
employed by teachers. For example, the first teacher had received training in both comic 
development and socioscientific content. The second teacher, who developed a video 
about biodiversity, had prior experience in video production and self-taught video 
editing, including the use of various video editing software. 
 
Keywords: Documentational Approach to Didactics; Reflective Mapping of a Teacher’s 

Documentational Trajectory; Reflective Mapping of the Teacher’s Resource System; 

Media   

  

Introduction  
 

The ability of teachers to develop learning media is 
evidence of their pedagogical competence (Biletsky et 
al., 2019; Rohs et al., 2019). Not only that, but the ability 
to develop media is also related to content knowledge 
and technological knowledge (Ilmi & Sunarno, 2020; 
Ismail & Nordin, 2021; Schubatzky et al., 2023). Several 
studies also link this ability to Technological, 
Pedagogical and Content Knowledge (TPACK), which 
emphasizes the interaction of competencies from these 
three aspects (Graham, 2011; Koehler & Mishra, 2009). 

In forming this competence, teachers certainly have 
past experience. The experience referred to here 
encompasses the events that teachers have encountered 
during their careers, as well as the resources they have 

acquired throughout their careers (Gueudet & Trouche, 
2008, 2009; Trouche, Rocha, et al., 2020). Analyzing this 
is crucial to understanding how teachers develop media. 
To get an in-depth analysis related to this, it is necessary 
to conduct a Documentational Approach to Didactics 
(DAD) (Gueudet & Trouche, 2008, 2009). 

DAD was first introduced by Guedet and Trouche 
in 2007 (Gueudet & Trouche, 2008, 2009). This approach 
is inspired by the instrumental approach (Rabardel, 
1995), and also instrumental orchestration (Trouche, 
2004). In the evolution of DAD development, this 
approach initially emphasized more documentation 
work, resources, and documentation (Trouche, 2019; 
Trouche, Gueudet, et al., 2020). Subsequently, its 
development highlighted the collection of resources and 
origins of documentation (Trouche, 2019; Trouche, 
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Gueudet, et al., 2020). This approach has evolved further 
and has also investigated the reflective context of the 
investigation more thoroughly (Gueudet & Trouche, 
2008, 2008, 2009; Trouche, 2019; Trouche, Gueudet, et al., 
2020) 

Trouche et al. (2019; 2020) stated that reflective 
investigation focuses on several points that are studied 
in depth. The first is a collection of various sources or 
materials used and produced by teachers. The second is 
mentoring or monitoring over a long period. The third is 
monitoring carried out both inside and outside the 
classroom. The fourth is reflective monitoring of the 
documentation work carried out by teachers. Fifth, 
teachers continuously compare or match their views on 
documentation work with the real results of the work. 
Geudet et al. (2011) clarified that this reflective 
investigation is feasible for tracking teachers’ 
experiences and the resources they utilized. The results 
of this search can be used to analyze the relationship 
between media developed by teachers and the results of 
reflective investigations. 

DAD has been widely employed in previous 
studies for various purposes (Ahl et al., 2022; Baştürk-
Şahi̇n & Tapan-Broutin, 2018; Trouche, Rocha, et al., 
2020; Trouche et al., 2023a). For example, research by 
Trouche et al. (2020) analyses how teachers carry out the 
transition to digital resources. Other research by 
Trouche et al. (2023b) highlights the conceptualization of 
teachers’ interactions with resources in crossing 
languages and cultures. 

Based on the information presented in the 
introduction, this paper employs DAD to investigate 

how teachers design science learning media. The 
purpose of this paper is to focus more on how the events 
experienced by teachers affect the way they develop 
media. Furthermore, it examines how educational 
resources influence the form and content of the media 
they produce. 

 

Method  
 
Context Study 

This study employs a qualitative approach, 
adapting DAD (Gueudet & Trouche, 2008, 2009) to 
describe the background of how teachers develop 
science learning media. As explained previously, this 
study highlights the events experienced by teachers and 
the resources they use. 
 
Participants and media 

The participants in this study were two elementary 
school teachers from East Java, Indonesia. The media 
they developed were visual and audio-visual media. 
Teacher A developed an educational comic with an 
environmental issue theme, while teacher B developed 
an educational video about the diversity of living things. 
Teacher data is presented in Table 1. Participants in this 
study have voluntarily agreed to be interviewed about 
how the events they experienced and the educational 
resources they used influenced the development of 
science learning media. 

 
Table 1. Teachers' biographical data 
Teacher Age Gender Years of teaching 

experience 
Highest education level 

Teacher A 45 Female 23 years Bachelor of Education in Elementary School 
Teacher Education (Holds a Teacher 

Professional Certification) 
Teacher B 32 Male 8 years Bachelor of Education in Elementary School 

Teacher Education 

 
Data collection 
Table 2. Indicator and interview questions 
Indicator Interview Questions 

RMDT - Have you ever attended any seminars, 
workshops, or training sessions that provided 
you with the skills to develop science learning 
media in the past? 

- Can you give examples of work that you 
designed in the past? 

RMRS - When developing learning media, did you 
consult specific references, either printed or 
digital? 

- Which part inspired or became part of the 
content for the media that you developed? 

Data collection was conducted through two 
methods: interviews (Adeoye‐Olatunde & Olenik, 2021) 
and document analysis (Bowen, 2009). Interviews were 
conducted from March 3 to 12, 2025. The interview was 
a semi-structured interview, in which several core 
questions were then broken down into 3-4 prompt 
questions to obtain more in-depth data. The list of 
questions is presented in Table 2. The questions include 
indicators related to the Reflective Mapping of a 
teacher’s Documentational Trajectory (RMDT) and the 
Reflective Mapping of the Teacher’s Resource System 
(RMRS) (Gueudet & Trouche, 2008, 2009; Trouche, 
Gueudet, et al., 2020). RMDT aims to display important 
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events that have occurred in the past, as reported by 
teachers, that have affected their media development. 
Meanwhile, RMRS aims to identify the institutional and 
digital resources that teachers employ throughout their 
careers. 
 
Data analysis 

The data collected from the interviews were then 
analyzed thematically (Braun & Clarke, 2012). After 
being analyzed thematically, the data related to RMDT 
was organized into a timeline to identify the events that 
teachers have experienced during their careers, which 
are related to the learning media they have developed . 
Furthermore, the data related to RMRS was visually 
mapped to identify the resources used by teachers in 
developing science learning media (Gueudet & Trouche, 
2008, 2009; Trouche, Gueudet, et al., 2020).. 
 
Data reliability 

The data in this study are qualitative, which tends 
to introduce bias; therefore, in the thematic data analysis 
(coding process), two coders are involved to minimize 
this bias. The involvement of two coders is included in 
ensuring data reliability (Cheung & Tai, 2021; O’Connor 
& Joffe, 2020). The first coder is the author, and the 
second coder is external, in this case, the principal of an 
elementary school. The results of data visualization are 
carried out if both coders agree on the mapped theme. 
 

Result and Discussion 
 

This section presents the results of the analysis 
based on RMDT and RMRS, which were conducted 
through interviews and the analysis of teacher 
documents. In detail, this section examines the results 
obtained in the following subsection. 
 
Reflective Mapping of a Teacher’s Documentational 
Trajectory 

Based on the mapping results from RMDT, the 
visualisation results are presented in Figure 1. The 
orange box indicates events related to education. 
Furthermore, the green box is related to the Teacher’s 
career level. The blue box is related to training, 
workshops, seminars, or conferences that teachers have 
attended in the past. Finally, the grey box indicates 
examples of media or written works that teachers have 
produced. 

In the picture, it can be noticed that Teacher A has 
more experience related to the events she has attended, 
as well as her educational background. Additionally, she 
has significantly more teaching experience. Teacher A 
also has experience in writing scientific articles and is 
involved in scientific conferences. Teacher B is the 

opposite, because he has less experience. There is a 
striking difference between when they started and the 
moment they began working. Teacher A began her work 
as a volunteer teacher, while Teacher B started 
immediately as a contract teacher. 

Additionally, Teacher A’s education differs slightly 
from Teacher B’s, as Teacher A began her career with a 
diploma, while Teacher B started with a bachelor’s 
degree. Both teachers have attended training on the 
curriculum and teaching materials. What distinguishes 
the two is the other events attended. Teacher A focuses 
more on events in content development or scientific 
conferences. For example, Teacher A has been involved 
in an international conference and has produced a 
scientific article in the proceeding. Furthermore, she has 
also attended training in comic development and the 
creation of socioscientific issues content. Teacher B 
focuses more on events in innovative learning and 
educational video creation. 

Reviewed from the media or works that have been 
produced, interesting facts were found regarding the 
RMDT of the two teachers. Teacher A has just started 
developing educational comics after attending training 
on developing educational comics and content related to 
socioscientific issues. It relates to the media he 
developed about comics related to environmental issues. 
In contrast, Teacher B began developing educational 
videos before attending the training. The following is an 
interview transcript that clarifies this: 
 

Teacher A: I got the idea to develop comics for learning 
after attending training on creating comics with comic 
website generators available on the Internet, such as 
Storyboard, Pixton, and Canva. Additionally, the training 
taught me how to create digital images using Procreate. 
 
Teacher B: I learned video editing in college, so making 
videos has become my hobby. I also have a YouTube 
account that contains the learning process in class. 
Additionally, due to my interest in animals, I also create 
short videos about animal diversity. My skills have been 
further refined after attending training on creating 
educational videos. 

 
From the results of the RMDT visualisation and the 

transcript representation, it is evident that teacher skills 
in media development can be acquired in two ways. The 
first way is through the training they receive while in the 
office. This training has a significant impact on 
enhancing their pedagogical and professional 
competence. A similar finding has also been reported in 
previous studies, highlighting the training process for 
teachers that affects their skills, which can be applied in 
learning (Abrori et al., 2024; Gibbs & Coffey, 2004; 
Randel et al., 2016). The second way is that teacher skills 
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are acquired before teachers become teachers, as seen in 
the case of Teacher B. Teacher B’s ability in video editing 
was developed long before he became a teacher. 
Additionally, his interest in this topic helped him learn 
the editing process and publish it on social media 
platforms, such as YouTube. This method is better 

known as autodidactic. The process of acquiring skills 
autodidactically has also been studied by many 
individuals to enhance their hard and soft skills, which 
they prepare before entering the workforce (Azmi & 
Daulay, 2024; Kohler & Dietrich, 2021). 

 

 
Figure 1. RMDT of teachers 

 
Reflective Mapping of the Teacher’s Resource System 

RMRS describes institutional and digital resources 
used by teachers during their careers. Institutional 
resources typically include documents issued by the 
state through the Minister of Education, as well as other 
resources such as textbooks, references, and journal 
articles. Digital resources themselves are related to 
resources obtained on the Internet, such as videos, 
images, e-books, and other digital formats. Figure 2 
shows the RMRS of the two teachers. The green circle 
shows the content and platform used by the teacher. 
Furthermore, the blue circle shows the type of resources 

used. Some resources are detailed again in the purple 
circle. 

Because they developed different learning media 
(Teacher A created comics and Teacher B created 
videos), the resources they used were also distinct. 
However, they utilised the same resources, especially 
institutional resources, which include official textbooks 
from the Ministry of Education and curriculum books. 
Meanwhile, in the content section, Teacher A refered to 
textbooks, such as Biology by Campbell, to enrich the 
content of her comics. On the other hand, Teacher B 
focused more on science-related YouTube channels such 
as Science Channel, Fun Science, and Kids Academy. The 
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website platforms used reveal a stark contrast between 
Teacher A and Teacher B. Teacher A was more involved 
in using comic website generators, such as Storyboard 
That, Pixton, and Canva. In some parts, she also used 
Procreate (a drawing application for Apple devices) to 
create several visual elements that are integrated into his 
comics. The following is a transcript that represents the 
use of resources by Teacher A: 

 
Teacher A: In developing comics, I mostly do it with 
websites that provide comic creation, such as Storyboard 
That and Pixton. I also use Canva occasionally because 
some of its templates are well-suited for creating comic 
strips. Sometimes, I use drawing applications such as 
Procreate to create comics, although sometimes using 
Procreate takes much time. 

 
Figure 2. RMRS of teachers 

 
Unlike Teacher A, Teacher B focused more on the 

platforms used in making videos, such as Adobe Premiere 
Pro and CapCut software. Additionally, he utilised 
websites that offer features for creating animated videos, 
such as Powtoon and Canva. In addition, he also stated 
that a part of the media uses open resources, including 
copyright-free images from Freepik and Unsplash, as well 
as copyright-free music obtained from YouTube. The 

following is a representation of an interview that 
illustrates this: 
 

Teacher B: I create videos using various editing software, 
such as CapCut or Adobe Premiere Pro. For some 
animation features, I usually use Powtoon or Canva. I use 
only copyright-free image and music elements. For images, 
I take them from Freepik and Unsplash. While for music, I 
take them from YouTube. 
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From RMRS, it can be noticed that teachers used 

very different platforms depending on the type of media 
they developed. Both teachers, indeed, used some 
platforms such as Canva. Canva does have several 
features that support animation or templates for comics 
(Hapsari et al., 2024; Putri & Jusra, 2022; Widiarti, 2024). 
However, overall, all resources are very different. It 
indicates that the type of media developed influences the 
diversity of resources employed by teachers. 

Viewed from the theme grouping, teachers use 
web-based platforms and softwares installed on 
computers. This indicates that teachers utilise platforms 
flexibly, both offline and online, demonstrating their 
ability to operate on various platforms. Web-based 
platforms demonstrate that current platforms can be 
accessed more easily, eliminating the need for 
complicated installation processes on existing devices 
(Liu et al., 2020). 

An interesting finding is the use of open resources. 
It indicates that teachers also carefully explore resources 
in their use to avoid copyright violations. Copyright is 
sometimes a sensitive issue when someone develops a 
video, as it can impact, for example, the video being 
blocked (Erickson & Kretschmer, 2018; Liang, 2020) or 
the audio being removed from a video by a particular 
platform (Ezell, 2024). Teacher awareness in recognising 
this is an important point that can serve as a reference 
for other teachers when reviewing the elements used in 
developing learning media. 

This study holistically illustrates that teachers' past 
training (whether formal or self-taught) significantly impacts 
their skills in developing learning media. Developing training 
that extends beyond science content, such as the use of 
technology, is essential to expand science teachers' skills, 
particularly in technological knowledge. Research by 
Chaipidech et al. (2022) conducted training that emphasized 
improving teachers' TPACK. This training demonstrated that 
teachers were able to effectively package learning content, both 
in terms of content and didactics, using a variety of technology 
platforms. However, when viewed in terms of challenges, 
particularly in Indonesia, implementing this type of training —
especially in integrating content and learning design —is a 
significant issue. (Sulaeman et al., 2022). Suggest that the 
context in this study, through a documentary approach to 
didactics, can be implemented as an alternative to track 
teachers' past experiences and thus serve as a reference in 
providing training tailored to their needs. 

Another area of concern is the challenges associated with 
the use of digital technology, given that the study's findings 
indicate that most of the resources teachers use are related to 
digital tools. However, in Indonesia, many teachers still 
struggle with technology, as shown in a study by Abrori et al. 
(2024) , which revealed that unfamiliarity with digital learning 
platforms is a significant issue in training. This study's 
approach also offers the potential to evaluate the digital 
resources teachers use, allowing skill gaps in using these 

resources to be addressed through training tailored to teachers' 
specific technological knowledge. 

 

Conclusion  
 
This study describes how media is developed by 

examining the Reflective Mapping of a teacher’s 
Documentational Trajectory (RMDT) and the Reflective 
Mapping of the teacher’s Resource System (RMRS). The 
two teachers who participated in this study analyzed 
their RMDT and RMRS to determine if these two factors 
influenced the media they developed. From the results 
obtained, RMDT highlights the important events that 
teachers experience, which influence the media or work 
they produce. In comparison, RMRS emphasizes the 
resources that teachers use. These two things are directly 
related to the media produced. 

This study still has limitations, as some aspects 
have not been adequately highlighted. Suppose 
referring to the study by Trouche et al. (2020), which is 
more detailed and highlights many aspects of this type 
of research. Their study also highlights the Inferred 
Mapping of a teacher Documentation Trajectory 
(IMDT). In addition, their study also highlights 
documentation work, stages, issues and moments when 
teachers develop media. While this study only focuses 
on RMDT and RMRS. However, this study can serve as 
a foundation for the author to develop it further in the 
future. 
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