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Abstract 

This study examines the process of external didactic transposition in linear regression material, namely 

the transformation of scholarly knowledge into knowledge to be taught. This transposition is important to 

ensure that knowledge that is complex and tends to be abstract for students can be accessed and easily 

understood, especially in the context of linear regression so that it can develop students' statistical 

literacy. The research method was conducted with a document study by analysing primary books on 

statistics, reference guidelines for the preparation of mathematics textbooks, and educational curriculum 

documents in Indonesia. The results of the study showed that the knowledge adaptations that have been 

identified are the meaning of dependent and independent variables, the concept of linear regression, the 

concept of best fit line, linear regression equation model, and random error. Although there are 

knowledge adaptations that facilitate understanding for students, there are also limitations in the 

presentation of random error distribution assumptions in the knowledge to be taught. The contribution of 

this research is an understanding of the construction of statistical knowledge presented in the educational 

context and the strengthening of materials that can develop students' statistical literacy. 

 

Keywords: Didactic transposition; linear regression; knowledge to be taught; scholarly knowledge; 

statistical literacy. 

 

Abstrak 
Penelitian ini mengkaji proses transposisi didaktis eksternal pada materi regresi linear, yaitu 

transformasi pengetahuan ilmiah (scholarly knowledge) menjadi pengetahuan yang akan diajarkan 

(knowledge to be taught). Transposisi ini penting untuk memastikan pengetahuan yang kompleks dan 

cenderung abstrak bagi siswa dapat diakses dan mudah dipahami, khususnya dalam konteks regresi 

linear sehinga dapat mengembangkan literasi statistik siswa. Metode penelitian dilakukan dengan studi 

dokumen melalui analisis buku primer materi statistika, pedoman acuan penyusunan buku teks 

matematika, dan dokumen kurikulum pendidikan di Indonesia. Hasil studi menunjukkan adaptasi 

pengetahuan yang telah teridentifikasi yaitu pemaknaan variabel dependen dan independen, konsep 

regresi linear, konsep garis best fit, model persamaan regresi linear, serta random error. Walaupun 

terdapat adaptasi pengetahuan yang memfasilitasi pemahaman untuk siswa, tetapi ditemukan pula 

adanya keterbatasan dalam penyajian asumsi distribusi random eror dalam knowledge to be taught. 

Kontribusi penelitian ini yaitu pemahaman terhadap konstruksi pengetahuan statistika yang disajikan 

pada konteks pendidikan serta penguatan materi yang dapat mengembangkan literasi statistik siswa. 

 

Kata kunci: Transposisi didaktis; regresi linear; pengetahuan yang akan diajarkan; pengetahuan ilmiah; 

literasi statistik. 
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INTRODUCTION  
The dynamic world that cannot be 

separated from the flow of information 

dominated by data requires the ability to 

understand, translate, interpret, and 

criticise statistical-based information. 

This competency is crucial for every 

individual because it is not only data 
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scientists who must master statistical 

literacy, which is considered a specia-

lised skill. However, statistical literacy 

is a foundation skill for every citizen in 

making informational decisions in 

various fields of life such as education 

(Callingham & Watson, 2017), health, 

economy, or other fields (Tran et al., 

2023). Therefore, through education in 

learning will be the first step in 

equipping the younger generation to 

master adequate statistical literacy.  

Learning mathematics that teaches 

statistics both in secondary school and 

in higher education is a medium for 

developing statistical literacy (Droogers 

& Drijvers, 2017; Weiland & Sundrani, 

2022). However, often the learning of 

statistics focuses on calculation and 

procedural aspects so that it tends to 

ignore the conceptual understanding 

that is deep and essential for literacy 

(Droogers & Drijvers, 2017; Tran et al., 

2023). The impact is the existence of 

learning difficulties for students in 

applying their statistical knowledge to 

everyday problems and being able to 

critically evaluate statistically based 

information.  

Statistics materials are taught in 

secondary schools and higher education, 

and have high relevance in various 

disciplines one of which is regression 

analysis (Aziz & Rosli, 2021). The use 

of linear regression to perform powerful 

inference statistical tests in finding 

relationships between variables (Aityan, 

2022), making predictions, and explai-

ning phenomena contextually. Regres-

sion analysis can basically be done 

when some mathematically prerequisite 

assumptions are met (Anandhi & 

Nathiya, 2023). This presentation of 

understanding is still seen as an 

introduction only yet to lead to the 

construction of understanding and 

knowledge part of linear regression 

analysis. Furthermore, basic calcula-

tions involving statistical data will help 

in determining the regression model 

equation so that understanding in inter-

preting coefficients, validating models, 

interpretting regression models 

(Anandhi & Nathiya, 2023) obtained 

becomes a challenge in the learning 

process. This tends to cause students' 

understanding is still not deep and more 

mechanistic (Makkawy, 2023) 

The complexity of linear regres-

sion knowledge derived from scholarly 

knowledge and knowledge to be taught 

to students is often a gap as described 

earlier. This is a fundamental problem 

in the didactic process. This phenome-

non is referred to as didactic transpo-

sition which involves a series of know-

ledge transformations, from decontex-

tualisation (El Fadel, 2024) and 

depersonalisation (Mezaini et al., 2022) 

to restructuring (Do & Nguyen, 2020; 

Son et al., 2020; Yin et al., 2025) and 

recontextualisation (Amna Saleem et 

al., 2021; Krogh et al., 2021), so that it 

fits the context and learning objectives.  

The transformed knowledge needs 

to be diffused so that it can conceptually 

spread linear regression knowledge 

from a group of scientists or experts in 

mathematics and statistics to curriculum 

holders or textbook writers and teachers 

as transposition agents. Furthermore, 

how linear regression knowledge is 

transposed from complex statistical 

concepts is able to facilitate in-depth 

statistical literacy.  

Previous research highlights the 

process of didactic transposition on 

various mathematical concepts such as 

functions and straight line equations. 

Andriatna & Sujadi (2024) conducted a 

study related to the transposition of 

function concepts from scholarly 

mathematics to school mathematics, 

which shows the process of adapting 
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knowledge to the context and presen-

tation of material by taking into account 

the cognitive development of students 

(Andriatna & Sujadi, 2024). Another 

study was also conducted by  Sulastri 

(2023) who specifically explored 

didactic transposition on the knowledge 

of the concept of limit function. The 

results of his study identified that the 

introduction of concepts intuitively in 

the presentation of material in textbooks 

sometimes does not provide adequate 

formal reinforcement and has the 

potential to cause learning obstacles 

(Sulastri, 2023). In addition to the 

didactic transposition study on function 

and limit function material above, 

Suarsana and his research team 

examined the process of didactic 

transposition on straight line equation 

material from scholarly knowledge to 

knowledge to be taught. The results of 

the study stated that there were potential 

learning obstacles from the presentation 

in the textbook of the general form of 

the line gradient equation and its 

definition (Suarsana et al., 2024). 

Puspita and Kustiawan (2024) also 

examined different material from 

before, namely about more complex 

calculus in lectures in higher education. 

The results of the study found that in the 

didactic transposition process that had 

been passed, learning barriers and 

knowledge acquisition processes of 

prospective mathematics teachers were 

identified in the fold integral material. 

El Fadel examined the practices and 

pedagogical issues in didactic transpo-

sition as a process of knowledge trans-

formation in order to achieve targeted 

learning objectives (El Fadel, 2024) 

Previous studies that have been 

conducted by several researchers above, 

still show a gap in the didactic 

transposition process that discusses 

scholarly knowledge to be taught 

related to linear regression material. In 

addition, integration and holistic 

analysis of the diffusion process of 

linear regression knowledge specifically 

to develop students' statistical literacy 

fill the gap. This research explicitly 

examines how scientific knowledge 

about linear regression is transformed 

didactically to foster understanding and 

develop statistical literacy (Do & 

Nguyen, 2020; Gök et al., 2019; Rudi et 

al., 2022). Practically, the research 

findings provide empirical guidance in 

the preparation of curricula, textbooks, 

and for educators to design linear 

regression teaching strategies that are 

expected to be more effective. This will 

be stimulant in overcoming the common 

challenges in teaching more complex 

statistical concepts and useful to ensure 

that students can master the concepts 

not only limited to the computation but 

more deeply understand and criticise 

based on statistical data. Theoretically, 

the contribution of this research is to 

provide an in-depth understanding of 

how linear regression knowledge is 

adapted from scientific knowledge from 

mathematicians into knowledge that is 

easy to understand for learners. There-

fore, this research will answer how the 

diffusion process of linear regression 

knowledge seen from the perspective of 

external didactic transposition through 

the transformation of scientific know-

ledge to taught knowledge and facilitate 

statistical literacy. 

 

METHODS 

Research Design 

This study used a qualitative 

research approach with a hermeneutic 

phenomenological design to investigate 

the meaning and transformation of 

linear regression knowledge during 

external didactic transposition. The 

project was coordinated by the 



AKSIOMA:  Jurnal Program Studi Pendidikan Matematika   ISSN 2089-8703 (Print)     

 Volume 15, No. 2, 2026, 775-788   ISSN 2442-5419 (Online) 

 

DOI: https://doi.org/10.24127/ajpm.v15i2.13792 

 

778|     

 
 

Didactical Design Research (DDR) 

paradigm, which provided a methodical 

lens for examining how scholarly know-

ledge is transformed into knowledge 

(Phuong & Quan, 2023; Wang et al., 

2023) for senior high school mathe-

matics instruction. The research design 

involved sequential analytical stages, 

which included identifying essential 

linear regression concepts in scholarly 

sources, examining curriculum-related 

mediating documents, analyzing official 

mathematics textbooks, and comparing 

conceptual representations across these 

didactic levels. 

Subject, Location, and Time of 

Research  
Instead of human volunteers, the 

study used document-based sources. 

The study was conducted within the 

framework of the Indonesian education 

system, as evidenced by the curriculum 

materials and government-issued text-

books analyzed. Data collection and 

analysis were carried out between 

January and June 2024. The materials 

were chosen using a purposive sample 

technique that took into account 

authority, relevance, and official use in 

mathematics education, ensuring that 

the texts appropriately represented 

scholarly knowledge, mediating norms, 

and knowledge to be taught. 

Research Materials 

The research material focused 

entirely on linear regression, a key issue 

in statistics teaching. The analysis 

addressed key conceptual components 

such as the meaning of dependent and 

independent variables, relationships 

between dependent and independent 

variables, regression models/equations, 

interpreting regression equations and 

coefficients, best-fit lines, the role of 

random error and residuals, inter-

polation and extrapolation, and the use 

of linear regression in problem-solving 

contexts. Particular emphasis was 

placed on to how these concepts are 

positioned to help students acquire their 

statistical literacy. 

Data Sources 

The data sources represented 

several stages of the didactic transpo-

sition process, from scholarly know-

ledge to knowledge to teach. Scholarly 

knowledge was represented by seven 

authoritative university-level statistics 

textbooks written by mathematics and 

statistics professionals and widely used 

in higher education and teacher edu-

cation programmes. Table 1 contains 

references to intellectual knowledge. 

Mediating papers included official 

guidelines for the creation of school 

mathematics textbooks provided by the 

Indonesian Ministry of Education and 

Culture via BSKAP, which served as 

normative guides for content adaptation. 

The knowledge to be taught was 

represented by government-published 

mathematics textbooks for Grade XI 

senior high school, which are used 

nationwide and serve as the approved 

instructional resources for students.

 

Table 1. List of primary statistics books that become data sources for scholarly 

knowledge 

No. Author & Year Title 

1 Prem S. Mann (2010) Introductory Statistics 

2 Neil A. Weiss (2012) Introductory Statistics (9Ed) 

3 Roxy Peck, Chris Olsen, Jay L. Devore 

(2012) 

Introduction to Statistics and Data 

Analysis (4Ed) 
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No. Author & Year Title 

4 Ronald E. Walpole, Raymond H. Myers, 

Sharon L. Myers, Keying Ye (2013) 

Essentials of Probability & Statistics for 

Engineers & Scientists 

5 Ronald E. Walpole, Raymond H. Myers, 

Sharon L. Myers, Keying Ye (2016) 

Probability & Statistics for Engineers & 

Scientists. Ninth Edition, global edition.  

6 Joseph F. Healey & Steven G. Prus (2016) Statistics:A Tool For Social Research 

7 Wahyudin (2023) Book of Mathematics Subject Matter to 

Improve Mathematical Proficiency of 

Professional Mathematics Teachers 
 

Research Instruments and 

Techniques for Data Collection 
Data were obtained utilizing a 

document analysis tool that took the 

shape of an analytical rubric. The rubric 

was developed using didactic transpo-

sition theory, DDR principles, and 

recognized statistical literacy frame-

works. It included metrics that assessed 

conceptual accuracy, representational 

forms, interpretative depth, and pedago-

gical emphasis of linear regression 

principles across various document 

kinds. Data was collected by reading, 

classifying, and categorizing key text 

parts about linear regression in each 

publication. 

Validation of the Instrument  

The validity of the study instru-

ment was ensured by expert assessment. 

Two experts in mathematics education 

and statistics assessed the analytical 

rubric to assess the indicators' rele-

vance, clarity, and appropriateness in 

expressing the desired concepts. 

Revisions were performed based on 

expert feedback to improve content 

validity and assure alignment with study 

objectives and analytical focus.  

Techniques for Data Analysis 

Data analysis involved qualitative 

content analysis and hermeneutic inter-

pretation. Each document was classified 

using the established indications in the 

analytical rubric, followed by a cross-

source comparison of scholarly infor-

mation, mediating texts, and knowledge 

to be taught. The investigation aimed to 

discover patterns in conceptual align-

ment, simplification, omission, and 

reinterpretation of linear regression 

principles. Hermeneutic interpretation 

was then used to explain the didactic 

reasoning behind these modifications 

(Morales-López et al., 2023). Iterative 

coding and triangulation across data 

sources helped to preserve analytical 

rigor. The appearance of consistent 

patterns explaining how linear regres-

sion knowledge is adapted to support 

students' statistical literacy demons-

trated the analysis's adequacy. 

 

RESULTS AND DISCUSSION  

The research results obtained 

from the didactic transposition process 

from scholarly knowledge to knowledge 

to be taught on linear regression 

material are presented in the following 

description.  

1. Interpretation of Dependent and 

Independent Variables 

In this material, the delivery of 

understanding related to the difference 

between dependent and independent 

variables must be clearly emphasised 

because it will be the basis for analysis 

and interpretation into the problems that 

are being discussed. In the linear regres-

sion material taught in class, exposure 

related to the definition of independent 

variables that affect the dependent 

variable needs to be emphasised 

through the relationship between 

variables (Jacobs, 2023; Prasad, 2024).  
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In scholarly references, the under-

standing of this variable is presented 

with examples that are expected to be 

accepted by readers. For example, an 

economist investigates the relationship 

between expenditure on food consump-

tion and household income. What 

factors or variables do households 

consider when deciding how much 

money to spend on food each week or 

each month? Of course, household 

income is one factor. But there are many 

other variables that influence spending 

on food consumption.  For example, the 

assets/furniture that the household 

already owns, the size of the household, 

the preferences and tastes of household 

members, and the special dietary needs 

of household members are some of the 

variables that influence household 

decisions on food expenditure. These 

variables are called independent or 

explanatory variables because they vary 

independently, and explain the variation 

in food expenditure among different 

households. In other words, these 

variables explain why different 

households spend different amounts of 

money on food. Food expenditure is 

called the dependent variable because it 

depends on the independent variables. 

Studying the effect of the independent 

variable on the dependent variable uses 

a method called regression analysis. 

However, choosing only one (usually 

the most important) independent 

variable and studying the effect of that 

single variable on the dependent 

variable is called simple regression 

(Mann, 2011). 

The submission of the above 

example shows that the existence of 

dependent and independent variables is 

also related to the existence of a 

relationship between the two either 

causal or association. The concept of the 

meaning of the dependent and 

independent variables is explained in 

detail how their role in regression 

analysis affects each other between 

variables.  

Furthermore, the adaptation of 

knowledge of dependent and indepen-

dent variables at the stage of knowledge 

to be taught can be seen from the 

exposure in the mathematics textbooks 

used by students in the classroom. 

Although conceptually not deviating, 

the definitions presented tend to be still 

abstract, circular, less explicit, not yet 

showing formal operations in explaining 

the nature of causal or predictive 

relationships in depth, when compared 

to the exposure in primary books that 

represent scholarly knowledge. The 

following is a presentation of know-

ledge to be taught represented in 

mathematics textbooks in Figure 1. 

 

 
Figure 1. Defining the Independent and 

Dependent Variables in the Learners' 

Mathematics Textbooks 

 

2. Concept of Linear Regression 

through Best-Fit Line 

To continue the understanding of 

linear regression material, it is 

necessary to emphasise the relationship 

between the dependent and independent 

variables that can be visualised through 

a line. This linear regression material is 

the first time it appears in mathematics 

learning in Indonesia for high school 

students so using a line representation 

that shows the relationship between the 

two associations of the two variables is 

something that makes it easier for 

students to construct their knowledge.  



AKSIOMA:  Jurnal Program Studi Pendidikan Matematika   ISSN 2089-8703 (Print)     

 Volume 15, No. 2, 2026, 775-788   ISSN 2442-5419 (Online) 

 

DOI: https://doi.org/10.24127/ajpm.v15i2.13792 

 

| 781 

 
 

The research findings show that 

linear regression knowledge is 

introduced in scholarly knowledge and 

knowledge to be taught by modelling 

the relationship between two variables 

through a line drawing which is then 

called the best fit line. The consistency 

that occurs in defining linear regression 

using a straight line representation indi-

cates an effective transposition process 

at the basic level.  

The scholarly knowledge refe-

rence states that a group of points on the 

Cartesian plane that represent the 

position of the dependent and 

independent variables can be seen the 

relationship pattern between the two. 

The clarity of the relationship pattern 

can be improved by drawing a straight 

line through the group of points in such 

a way that the line touches each point or 

is as close as possible to it. This line is 

then called the regression line (Healey 

& Prus, 2015). Furthermore, the 

knowledge to be taught is represented in 

the presentation of material in the 

mathematics textbook by providing an 

explanation as in Figure 2.  

 

 
Figure 2.   Pieces of Student Activities 

in Mathematics Textbooks for Students 

page 96 (Susanto et al., 2021) 

 

In Figure 2. it can be seen that 

learners are directed to build under-

standing related to regression lines. This 

knowledge construction will become 

knowledge when there is a validation 

situation manifested in discussions with 

fellow students in the classroom. 

Furthermore, there is reinforcement 

from the teacher based on the validation 

process related to the explanation of the 

regression line. This has also been 

conveyed in the mathematics textbook 

for students (can be seen in Figure 3).  

 

 
Figure 3. Explanation of the regression 

line in the student mathematics 

textbook(Susanto et al., 2021) 

 

In Figure 3, learners are 

introduced to the term "best-fit" line, 

which is first encountered in 

mathematics lessons. In the student's 

mathematics textbook, it is stated that 

the best-fit line is the line that best 

represents the data in the scatter 

diagram (Susanto et al., 2021). In theory 

in scholarly knowledge that a group of 

data points can be drawn many different 

lines through which the "best" line that 

represents can be chosen (Weiss, 2012). 

To introduce the concept of best-fit, it is 

necessary to have a model that shows 

best or hypothetical and non-best-fit 

lines. This will facilitate participants to 

institutionalise knowledge related to 

linear regression through a different 

context to the creation of a best-fit line 

on a scatter diagram. One way to 

institutionalise the understanding of the 

best-fit line, learners can be given a 

context in the form of a method of 

determining the best-fit line, namely 

through the least squares criterion 

(Weiss, 2012) by finding the regression 

coefficient (Walpole et al., 2012).  

The presentation of this material 

uses a scatter diagram visualisation tool. 

The scholarly knowledge explains how 

to analyse the relationship of the 
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variables being observed through the 

help of a scatter diagram. Meanwhile, 

the knowledge to be taught asks 

students to identify any patterns seen in 

the plot on the scatter diagram. This 

visible pattern can be expressed by 

drawing a line so that it shows the best 

fit that represents the data by exploring 

various possible suitable lines. This 

approach is intended to provide deep 

and long-lasting understanding. This is 

different from the presentation of 

scholarly knowledge, which tends to 

directly use the theoretical best fit line 

method. This adaptation shows inno-

vation in the knowledge diffusion 

process aimed at making it easier for 

students to understand through visuali-

sation, theoretical and conceptual.  

The use of the concept of best fit 

used in scholarly knowledge is a start in 

introducing the concept of the least 

squares method as a criterion in deter-

mining the best fit line and calculating 

the regression coefficient. Meanwhile, 

the introduction of best fit in the 

knowledge to be taught through mathe-

matics textbooks has not presented a 

detailed mathematical method at the 

initial stage of why to use best fit and 

justify the correctness of this best fit to 

represent data on variables.  

 

3. Linear Regression Equation Model 

and the Concept of Random Error 

The next essential linear 

regression knowledge is the linear 

regression equation. In discussing this 

understanding, it is necessary to know 

the transition process so that it can be 

approached through the calculation of a 

linear equation model. In scholarly 

knowledge, the presentation of a linear 

regression model that is preceded by an 

understanding of the best fit line, 

assumes that the dependent variable is 

fully influenced by the independent 

variable, intercept parameter, and 

regression coefficient. This regression 

model is called the deterministic model 

which can be expressed as𝑦 = 𝑎 + 𝑏𝑥 
where y is the dependent variable, x is 

the independent variable, a is the inter-

cept, and b is the regression coefficient 

(Peck et al., 2016). The deterministic 

model is a conceptual starting point in 

understanding the basis of linear 

relationships before introducing data to 

real and complex contextual problems 

(Wu & Ye, 2015). In the presentation of 

knowledge to be taught also describes 

this deterministic model but there is a 

transition process that is still not clearly 

described. This lack of clarity is 

presented in the explanation of the 

relationship between variables that is 

not perfect because there are other 

factors that influence the dependent 

variable and cannot be fully explained 

by the independent variable. These 

other influencing factors that are 

included in the model are represented as 

random errors. The deterministic regres-

sion model with this condition becomes 

a probabilistic regression model 

represented in the form of the equation 

y = A + Bx + ε (Peck et al., 2016), 

where y is the dependent variable, x is 

the independent variable, a is the 

intercept, b is the regression coefficient, 

and ε is random error. ε explains the 

variation in y that cannot be explained 

by x due to unobserved variables or not 

included in the regression model 

obtained, measurement error, or lack of 

human accuracy (Montgomery et al., 

2021; Yan, 2022). Therefore, it is 

necessary to understand important 

assumptions related to distributions 

such as E(ε) = 0 and Var(ε) = σ². The 

scholarly knowledge introduces these 

distributions explicitly but the 

knowledge to be taught directly 

introduces residuals, squared residuals, 
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and the sum of squared residuals. 

Residual is defined as the difference 

between the observed value of the 

dependent variable (y) and the predicted 

value of the independent variable (𝑦̂ ) 
(Pal & Bharati, 2019). The residual for-

mula is written as 𝜀 = 𝑦 − 𝑦̂ (Susetyo, 

2012). Furthermore, the residual square 

formula is𝜀2 = (𝑦 − 𝑦̂)2 and the 

residual sum of squares is (∑ 𝜀2) =
∑(𝑦 − 𝑦̂)2 (Susanto et al., 2021). The 

introduction of random error delivered 

in the textbook is not much different but 

the reinforcement provided is still not 

in-depth because it is limited to an 

introduction accompanied by a formula. 

The equation of the linear 

regression line approximated by the 

least squares method is in accordance 

with the presentation starting from the 

concept of residuals shown through 

scatter diagrams, as in the following 

example presented in the mathematics 

textbook.  

 

  
(a) in a mathematics textbook (b) in a scholarly knowledge reference book 

Figure 4. Explanation of residuals through scatter diagrams 

 

This study examines the 

consistency and gaps that arise in the 

process of diffusion of linear regression 

knowledge from mathematics or 

statistics scientists to the noosphere so 

that understanding of the knowledge is 

easily accepted. This study looks at the 

process of didactic transposition from 

scholarly knowledge to knowledge to be 

taught on linear regression material that 

reveals how the essential concepts of 

linear regression, namely the meaning 

of dependent and independent variables, 

best-fit lines, linear regression equation 

models along with the concept of 

random error, are adapted from complex 

forms at the higher education level to be 

presented at the level of secondary 

school learning in Indonesia. 

In the previous study, the focus of 

the study was on the effectiveness of 

teaching or curriculum while this study 

highlighted the comparison of 

conceptual depth on scientific 

knowledge in scholarly knowledge to 

knowledge to be taught. The findings of 

this study are in line with the results of 

a study conducted by Andriatna & 

Sujadi (2024) on the process of didactic 

transposition on scholarly mathematics 

function material to school mathe-

matics. The study showed that know-

ledge adaptation often changes the 

context from abstract to more concrete 

and more visual presentation in the form 

of diagrams that were originally from 

formal notation (Andriatna & Sujadi, 

2024). This is intended to adjust the 

cognitive development of students.  

In defining variables, the presen-

tation of knowledge to be taught tends 

to be less explicit when compared to the 

presentation of scholarly knowledge 

sources. This phenomenon indicates the 

opportunity for potential didactical 

obstacles as stated by Suryadi (2019) 
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and Brousseau in 2002 (Fitriani et al., 

2020; Sadiah et al., 2024). This learning 

obstacle can arise due to a mismatch 

between didactical design and students' 

cognitive readiness (Nurhayati et al., 

2023; Suryadi, 2019). The occurrence 

of this gap suggests more attention to 

emphasising basic understanding 

strongly, such as the study of didactic 

transposition on the concept of limit 

function conducted by Sulastri (2023). 

The results of the research state that the 

introduction of the concept of a limit 

function that is not intuitive in the 

presentation of textbooks has the 

potential to cause learning obstacles 

when the formal reinforcement deli-

vered is inadequate.  

Furthermore, the researcher high-

lighted an innovative adaptation to the 

knowledge to be taught that invites 

students to explore patterns through 

various lines that can visually represent 

the data at points on the scatter diagram. 

This can assist students in constructing 

fundamental linear regression know-

ledge. This participatory approach will 

facilitate students in understanding the 

concepts deeply and durably. However, 

in the scholarly knowledge references, 

the introduction of the concept of the 

best-fit line at an early stage is 

approached theoretically and explicitly 

in the form of a detailed mathematical 

presentation of the least squares method 

(Cooper et al., 2024). The research 

finding that there is a lack of clarity in 

this transition is a concern and can 

potentially cause epistemological 

learning obstacles when in a situation of 

institutionalisation. This incident is also 

the same for the presentation of the 

concept of random error, which is not 

explicitly explained and described in the 

knowledge to be taught. This has an 

impact on understanding the regression 

model equation that represents the 

relationship between variables in con-

textual problems. This phenomenon can 

trigger conceptual ontogenic learning 

obstacles due to the level of under-

standing of the concept of random error 

that has not been mastered formally and 

operationally and is immediately intro-

duced to the existence of residuals, 

squared residuals, and the sum of 

squared residuals. The findings of this 

study are in line with the results of a 

study which states that less explicit 

instructions tend to cause students' lack 

of understanding of the essential 

material to be learned (Mensah, 2023; 

Suarsana et al., 2024).  

Cope and Prosser (2005) identi-

fied educationally critical aspects of a 

phenomenon that should be emphasised 

during the learning process to facilitate 

the achievement of targeted under-

standing. In line with a study conducted 

by Puspita & Kurniawan, phenomena 

that have the potential to cause learning 

obstacles in learning will allow students 

to experience difficulties in internalising 

knowledge from complex ones without 

an adequate conceptual foundation 

(Puspita & Kustiawan, 2024). The 

transformation of complex knowledge 

into a more accessible form without 

reducing its scientific essence is 

essential to this didactic transposition 

process. 

 

CONCLUSIONS  

With an emphasis on the effects 

on students' statistical literacy, this 

study examined the process of external 

didactic transposition of linear 

regression from scholarly knowledge to 

knowledge to be taught in senior high 

school mathematics. The results show 

that substantial knowledge adaptation 

takes place when linear regression 

concepts are presented, especially when 

it comes to the treatment of dependent 
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and independent variables, the 

introduction of linear regression using 

the best-fit line, and the creation of 

regression equation models. Textbooks' 

use of contextual representations and 

visual exploration is a significant 

adaptation that enhances students' 

conceptual grasp of linear regression. 

However, the analysis identifies 

significant gaps in the transposition 

process. Textbooks' definitions of 

dependent and independent variables 

are often formal and insufficiently 

operational, and the concept of random 

error is introduced briefly without a 

solid conceptual foundation in proba-

bility and distributional assumptions. 

These gaps highlight potential learning 

obstacles that may prevent students 

from developing a thorough under-

standing of the probabilistic nature of 

regression and comprehensive statistical 

literacy. 

The main contribution of this 

study is to provide a structured know-

ledge of how important linear regres-

sion concepts are changed throughout 

didactic levels, as well as to highlight 

critical locations when conceptual 

simplicity risks weakening conceptual 

accuracy. These findings provide empi-

rical insights for curriculum developers, 

textbook authors, and educators to 

improve the alignment of scientific 

statistical knowledge with school 

mathematics instruction. 

This study is limited to the 

examination of documents indicating 

external didactic transposition and does 

not include any empirical classroom 

data. Future research should investigate 

internal didactic transposition, namely 

how teachers perceive and use 

knowledge to be taught in classroom 

activities, and how this process effects 

students' learned knowledge. Further 

research is required to construct 

enriched didactic transposition models 

that clearly address outstanding con-

ceptual difficulties, such as the distri-

butional assumptions of random error 

and the mathematical rationale of the 

best-fit approach. Furthermore, compa-

rative and technologically improved 

investigations across many curricular 

contexts may provide larger insights for 

global statistics education and statistical 

literacy advancement. 
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