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Abstract: 

The concept “didactical contract” was introduced by Guy 

Brousseau in 1980. This concept now has used to learn students’ errors 

and to explain the error causes which students commit. In this paper, 

we presented the research results which we obtained through a case 

study in analytic geometry in space; in which 309 high school students 

were assigned to solve a problem and their errors occurred because of a 

didactical contract. 
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INTRODUCTION 

 

“Errors of students in learning” has been a topic which many 

educators paid attention to do research. R. Marzano (1992) 

showed how to analyze an error; Loc (2008) introduced 

students’ errors because of using analogies; Loc & Hoc (2014) 

and Loc & Kha (2015) classified students’ errors in solving 

exercises of Calculus and Analytic Geometry. Also studying this 

topic, we used the concept “didactical contract” introduced by 
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Guy Brousseau in 1980 to learn students’ errors and to explain 

the error causes which students commit. 

 

THEORETICAL BACKGROUND 

 

Didactical Contract 

“Students tend to make any information or limitation 

clear using what the teacher, whether consciously or 

unconsciously, produces in his teaching activity. We 

think about the most common habits in teaching, and we 

define a didactical contract as the specific behavior that 

students expect from teachers and teachers expect from 

students too” (Brousseau, 1980, pp.127-128). 

 

The didactical contract gives rules during the learning process; 

it is in fact a whole made of expectations and behavior of 

students and teachers towards knowledge. It states, in a not 

explicit way most of the times, what students and teacher have 

to do, their roles and their responsibilities one to another. 

A didactical contract has the following features: 

1)  It is about knowledge; 

2)  For every kind of knowledge, there exists a didactical 

contract; 

3)  In order to understand knowledge, we have to break 

the contract; 

4) It is implicit; 

5) A contract indicates acting rules of teachers and 

students. 

 

The didactical contract only focuses on knowledge; therefore it 

is different from the pedagogical contract. The pedagogical 

contract is a more general and social matter than knowledge, 

and is about explicit negotiation of rights and duties of teachers 

and students apart from knowledge; it is unique and involves 

both students and teachers. 
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Error in solving problem 

Error in solving problem is an error caused by 

improperly implementing mathematical rules; by 

applying the incorrect mathematical formulas, 

mathematical theorems; or by misunderstanding 

concepts, theorems; by misunderstanding an assignment, 

or by making mistake in calculation and presenting 

problem solution (Loc & Hoc, 2014; Loc & Kha, 2015).  

 

STATEMENT OF RESEARCH PROBLEM AND 

RESEARCH OBJECTIVES 

 

In process of learning analytic geometry in space, students 

learn how to solve many types of task relating to write the 

equation of a plane with given conditions. In this study, we 

were concerning about the type of task as follows: “In space 

Oxyz, write the equation of a plane passing through three points 

A(x1, y1,z1) ,  B (x2, y2, z2) and  C(x3, y3, z3)”  (P1). In textbooks 

and exercise books, A, B and C in this problem always are 

distinct and non-collinear (*) 

For (P1), students can use the following strategies to solve: 

 

The strategy 1 (S1) 

- Step 1: Choose vector pair )AC,AB( to be vector pair of 

direction of plane (ABC); 

- Step 2: Find the coordinates of normal vector of  plane 

(ABC): n ; 

- Step 3: The equation of plane (ABC): ax + by + cz + d = 0 

was determined due to the coordinates of  n  and point 

A. 

The strategy 2 (S2):  

- Step 1: The general equation of plane (ABC): ax + by + cz 

+ d = 0          (1) 
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- Step 2: Compute a, b, c, d  of (1) due to the coordinates of 

A, B and C. 

 

From (*), (S1) and (S2),  we  have hypothesis as follows: 

H: For solving (P1), there exists a rule of didactical contract: 

Students don’t verify whether three points A, B, C are collinear 

or not; therefore, students will commit errors in the case of A, B 

and C collinear, 

 

METHODOLOGY 

 

Problem used to verify 

In order to verify the above two hypotheses, we assign students 

the following problem: 

In the space  Oxyz,  given four points:  A(4, 1, 2) , B(5 , -2, 1), C 

(3, 4, 3) and D(1, -2, 5). Write the general  equation of  the 

following planes: 

1. Plane (ABD)   2. Plane (ABC)”.      (P2) 

Note: A, B and D are non collinear; A, B and C are collinear. 

 

Subjects:  309 grade 12th  students (academic year 2014 -2015) 

from two schools: The High school “Thực hành Sư phạm” (Can 

Tho University, Vietnam) and the High school “Nguyễn Thị 

Định” (Bến Tre province, Vietnam). (see Table 1).  

 

Data collecting and analyzing:  These participants were 

assigned the problem (P) to solve. After the students finished 

doing the above problem, we analyzed their solutions to the 

problem. 

 

Table 1.  Students investigated 

School Class The number of 

students 

High school  Thực hành Sư phạm 

(Cantho University) 

12A1, 12A2, 12B1, 12B2 144 

High school  Nguyễn Thị Định 

(Bến Tre province) 

12T1, 12A2, 12A4, 12A7, 

12A8 

165 
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RESULTS AND DISCUSSION 

 

Analyzing the solutions of students 

Based on the students’ results of doing exercise, we could 

summarize the strategies which students applied to solve. (see 

Table 2) 

 

Table 2: Strategies of students for solving the problem 

Question 

of (P2) 
Strategy  (S) 

The number of 

students 
% 

1. 

S1 301 97.41 

S2 0 0 

No answer 8 2.59 

Total N=309 100% 

2. 

S1 

Answer:    plane (ABC):  0x+0y+0z=0 

(wrong) 
213 68.93 

Answer: the infinite number of plane 

because A, B, C collinear (right) 
25 8.09 

Answer:  Not any plane because A, B, C 

collinear (wrong) 
28 9.06 

S2 0 0 

S3:  Firstly,  

show that A, B, 

C collinear 

Answer: the infinite number of 

plane because A, B, C collinear 

(right) 

19 6.15 

Answer:  Not any plane because A, 

B, C collinear (wrong) 
13 4.21 

S4  :  determining   that AB  is  a normal vector of 

plane (ABC) (wrong) 
3 0.97 

No answer 8 2.59 

Total N=309 100 % 

 

Table 2 showed that the dominant strategy is S1. In this 

strategy, 97% of students used S1 to give the correct answer for 

“question 1” (in the case of A, B C being non collinear); however, 

for “question 2” (in the case of A, B, C being collinear), this 

strategy could lead to wrong answers: 78% of students 

committed errors. The results indicated that the hypothesis H 

could be accepted. 
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CONCLUSION 

 

The above case study showed that students applied the known 

strategies to solve the type of a task familiar to them according 

to things which they thought  that the teacher expected; in 

other words, there was a didactical contract; in a learning 

situation which the didactical  contract was broken down, they 

made errors. Due to these errors of students, the teacher would 

have opportunities to help his students justify their knowledge. 
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