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ABSTRACT
This article presents a study on the errors made by third-year scientific humanities students 3 rd HTS (aged 16 to 18) in a school in Goma , DR Congo, during assignments focused on the concept of derivatives in mathematics. Before analyzing the errors, a priori analysis of the questions was conducted to identify potential difficulties related to their formulation. The chosen approach, based on Charnay's (1989) error analysis model, revealed that the questions, while unambiguous, encouraged students to adopt complex strategies, neglecting more direct methods. Furthermore, some errors highlighted gaps in the mastery of fundamental concepts acquired in previous years, emphasizing the need for monitoring teacher quality. The article concludes that the observed errors are more related to insufficient pedagogical organization than to the students' level, suggesting that appropriate teaching could reduce these errors.
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I. INTRODUCTION
The status of errors varies depending on the context in which they occur. In sports, errors are often perceived as a source of challenges and learning, according to Astolfi (2011). In contrast, at school, they are generally considered a fault to be avoided, creating an environment where errors are often punished, as Adihou (2011) points out.
However, it is relevant to reconsider error in the context of teaching and learning. For Mopondi (2006), error should be seen as an opportunity for debate and knowledge construction. This perspective is shared by several works in mathematics education, notably those that adopt a "productive vision" of error, as proposed by Mégrourèche (2020). From this perspective, error becomes a moment conducive to the development of mathematics, and research in the history of mathematics shows how certain errors have led to significant advances (Baudet, 2014).
This article aims to analyze students' errors in the context of completed work, adopting this vision which considers error as a favorable means of "doing mathematics".
II. MATERIALS AND METHODS
II.1. Materials
A total of 37 copies of student work from a school in the city of Goma were collected from two third-year science classes (students aged 16 to 18). This work focused on the concept of derivatives. Among these student works, we can distinguish two questions and one assignment. The choice of derivative was motivated by the theme in which we are evaluating as part of our doctoral research on student errors around the concept of derivative and that of the school by the ease with which we can collect data.
The following table shows the number of copies collected for each class as well as the statements of the work organized:
Table 1: Size of the population surveyed
	Classes
	Number of copies

	3rd Scientific A
	20

	3rd Scientific B
	17



II.2. Methods
Almahmoud (2019) provides a synthesis of research on student error typologies, distinguishing between Anglo-Saxon and Francophone categories. The approach adopted for error analysis falls within Francophone categories, particularly those of Charnay (1989, cited by Almahmoud , 2019). This choice is motivated by the fact that Charnay considers the error from the perspective of both the teacher and the student, which makes it possible to model the reactions of both parties to errors. However, in this study, the analysis is limited to examining the errors produced by students through their responses to the assigned work, without taking into account the interactions between teachers and students.
The following table presents the eight levels of errors in a learning context according to Charnay .
Table 2: Typology of errors according to CHARNAY ( 1989 )
	No.
	Types of errors
	Explanations or examples

	1. 
	Due to non-compliance with the instructions
	Instructions misunderstood

	2. 
	Is outside of its discipline
	Spelling, presentation, etc.

	3. 
	Bis-portal on general knowledge
	A wholesaler sells big dresses

	4. 
	Focuses on disciplinary knowledge
	Definition, rule, poorly established convention

	5. 
	Focuses on disciplinary know-how
	Difficulties in using; algorithm, technique

	6. 
	Reveals a flaw in logic or reasoning
	Hypothesis-conclusion confusion

	7. 
	The teacher wrongly judges it as wrong
	The procedure is correct but the student cannot complete it

	8. 
	Special clues
	In the discipline:
· And related to the purpose of the sequence
· But apart from the theme of the sequence


	
The table presents a detailed typology of errors according to Charnay (1989), classifying errors into eight distinct categories. Each type of error is accompanied by explanations or examples, thus allowing a better understanding of the nature of the errors encountered by students.
1. Failure to follow instructions : This highlights the importance of understanding instructions in the learning process.
2. Errors outside the discipline : These errors, although important, concern peripheral aspects which do not directly relate to the disciplinary content.
3. General knowledge : This type of error shows how external knowledge can influence disciplinary understanding.
4. Disciplinary knowledge : This refers to gaps in the fundamental concepts that students need to master.
5. Disciplinary know-how : Practical difficulties can hinder the application of theoretical knowledge.
6. Logical flaws : These errors are crucial because they reveal problems in reasoning that can affect all learning.
7. Teacher misjudgment : This highlights the need for accurate and fair assessment of student skills.
8. Special clues : These errors are contextual and may vary depending on the topics covered in class.

III. A PRIORI ANALYSIS OF THE PROPOSED WORK, HIGHLIGHTING OF THE RESULTS AND DISCUSSION
Before describing and analyzing students' errors based on the available work, it is essential to conduct an a priori analysis of each proposed exercise. This approach allows us to anticipate the procedures that students might undertake, as well as the potential errors and difficulties they might encounter when implementing their problem-solving strategies.

A priori analysis, according to Mopondi (2006), is defined as an approach where the author or teacher first questions the content to be taught, then puts himself in the learner's shoes to anticipate the answers he might provide. This method can be applied to various projects, such as a research questionnaire, a test, an interview, or a course sequence. The objective is to predict the means of resolution and the arguments that the learner is expected to produce.

A priori analysis thus makes it possible to anticipate resolution and explanation procedures, to identify relevant variables, to explain learner behavior, to define learning objectives and to develop appropriate educational progression.

III.1. A priori analysis of the proposed work
We will make a systematic and exhaustive inventory of the resolution procedures, describing them precisely to have all the possible variants.
III.1.1. Work 1 (Assignment of April 20, 2023)Calculez la dérivée au point 3 de la fonction 




A priori analysis
The question posed presents no ambiguity of formulation and consists of calculating the number derived from a function (of the rational type). Two paths can be followed by the student, namely:
Path 1: The one that would start from the calculation of the following limit:
  or for the values and x0=3.
Way 2: the one which would consist of using the property of the derivative of an inverse function and which is written : ; even if it means replacing in this relation f(x) by and x by x 0 .
Any errors made by students can only be due to difficulties intrinsic to the mathematical content, such as, for example, failure to master the definition of the derived number; failure to master the calculation of limits or difficulties linked to the calculation of elementary algebraic operations.

III.1.2. Question of 4/26/2023Déterminez la dérivée de la fonction +4 au point d’abscisse x0= -1.






A priori analysis
No ambiguity was noted in the formulation of the statement which consists of determining f'(x) for +4 at the abscissa point x0= -1. ( f '(x) designating the derivative of the function f).
As in the previous exercise, the errors likely to be made by the students could originate from one and/or the other of the paths we have mentioned above.

III.1.3. Question of 05/16/2023Etudiez la dérivabilité de la fonction  au point 1.



A priori analysis

For this question, we did not find any problem in the formulation. It highlights the notion of left and right differentiability of a function at a point.
The presence of absolute value could probably induce certain errors in students, if it has not been well assimilated in the lower classes.

In fact the function is presented as follows:

                                                       f( x)=
The study of this derivability must lead to the following calculations, respectively:
- The right derivative of 1 of the function and which is written:
(1) = =
=
=
= 3
Since this limit is finite then f is right differentiable from 1.
- The left derivative of 1 of the function and which is written:

= = 1
The limit obtained being finite, therefore f is a left-differentiable function.
Since then the function f is not differentiable at point 1 .
The errors likely to be made by students would possibly be linked to the difficulty of working with an absolute value on the one hand and on the other hand to the lack of mastery of elementary operations on the calculation of limits.
II.2. Systematic analysis of errors
The errors we analyze have been grouped according to their frequency in order to better study their origins. We therefore prefer to speak of error type according to the frequency observed during our analysis.
II.2.1. Errors observed in the assignment of   20-04-2024
We have identified three types of errors:
Type 1 : the student does not know how to use the definition of the derivative of a function at a point x because we see xo being replaced by 3 in the calculation of f´(x0).
Indeed, for the student, 

Then the student writes:

After a series of calculations, we observe errors in the following calculations in the student:
 = , which leads to an erroneous result.
Type 2 : the student writes , which reassures on his part the mastery of the definition of the derivative at a point.
However, there are calculation errors when searching for the conjugate expression of an expression containing a radical.
It's about finding
So, the student transforms:
Then obtains . which proves on the part of the student the lack of mastery of the elementary operations supposedly studied previously.

II.2.2. Errors observed in the interrogation of 26/4/2024
The following errors were observed:
Type 1 : the student writes:
                             
      				=
				=
This proves how the definition of the derivative is not appropriate for students because for the student, after this calculation, he must obtain:

=
= 
indeterminate form; and to subsequently obtain 2.
Beyond the failure to understand this definition, we also note that the student does not master calculations.
Type 2 : the student writes correctly:
=
Then like type 1, makes several calculation errors.
Note that the path followed by the students, the one which exclusively involves the definition of the derivative at a point, would be due to a didactic contract effect (Brousseau, 1998).
However, using the formula for the derivative of a polynomial (because the proposed function is a polynomial) would make things easier.
II.2.3. Errors observed in the query of 05/16/2024
Beyond the lack of mastery of the definition which seems to be a common error for all students, we noticed among the students the difficulty in decomposing the presence of the absolute value contained in this function.
In fact, here is what students do in their development:
f( x) = for others
f( x) = x 2 +x.
These developments lead them to obtain inappropriate responses.
CONCLUSION
This study analyzed the errors of third-year students in the humanities sciences (aged 16 to 18) at a school in the city of Goma, DRC, by examining their responses to three assignments on the concept of derivatives in mathematics. Before evaluating the errors made, an a priori analysis of each question was conducted to identify possible difficulties related to their formulation and potential obstacles that students might face when solving them.
A priori analysis is a common method in mathematics teaching, allowing the actions of teachers and students to be anticipated. By adopting Charnay 's (1989) error analysis model, this study enabled a systematic examination of the following results:
1. The questions posed are unambiguous, but they encourage students, through a didactic contract (Brousseau, 1998), to take more complex paths, abandoning those that could lead them to appropriate solutions with fewer detours. For example, in the case of finding f′(x0 )f' (x_0) f′ ( x0 ​) , students tend to go through the definition instead of directly applying a calculation algorithm.
2. Some errors reveal an unsatisfactory mastery of basic concepts acquired in previous courses (such as algebraic calculation and remarkable products). This underlines the need for rigorous monitoring by school officials regarding the quality of recruited teachers, given the recurrence of these errors in students' papers.
Although this analysis is open to debate, it is argued that the errors observed in students are more related to the organization of teaching than to their level of competence. If mathematics lessons had been taught adequately, some recurring errors in students' productions could have been avoided.
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