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Abstract—We are interested in the dynamic assessment pro- be in satisfaction situations in class, several researchers are
gression of scientific subjects through an intelligent approach, interested in involving various aspects of the scientific research
which will allow the teacher to manage his learning method as the development in several fields, notably in education [6]-[9]

session progresses. Ir_1deed t_his approach allows the creation of aThe roposed new pedadoaical aporoaches that meets the
more effective motivating environment for any exchange between Y prop p gog Pp

the participants in classroom. As the session progresses, thefeéquirements of progress existing in various fields and which
teacher assesses the students’ achievements through evaluationmotivate the learners. Other researchers are interested in the
components of scientific subjects, namely: Course questions,pedagogical interactions between actors, technological tools
Examples, Application exercises and Deepening exercises. Thusgng computer procedures existing in the work environment
the teacher has information about the progress, the difficulties 101-112]. The | , . t has b ich both
encountered by the learners and the necessary remedies WhiCh[ H 3 1 _e eamers environment has ecomg ne 0
must be brought up in a timely manner. In our research, DY various interactions and advanced technological means.
we study an approach of dynamic assessment progression for So the use of technological means in the learning operation
scientific subjects according to the components mentioned above.pecomes an intrinsic motivation of the learner to develop
We model the dynamic assessment progression by functions, s |earning level. In this sense, we cite the research which

taking necessary intervention actions according to the students ked th iched d ted skills in this i
performance. The results of this study show that the dynamic evoke € ennched and expected SKills In this immense

assessment approach used, by taking into account the actions,t€chnological revolution [13]-[15].The interaction between
allows the teacher to make good decisions and instantly adjust advanced teaching tools (software) and learners is of great

his teaching method. This assessment approach also allows eaclimportance for the success of a teaching objective [16],
student to improve their learning according to their abilities, [17]. This research focused on the evaluation of the relevant

which promotes intrinsic motivation. f udici tribut f technoloaical tool d
Index Terms—Digital assistance system, Dynamic assessment,means Or a judicious contribution of technological tools an

Information and communication technology in education (ICTE), Procedures in the learning operation. Several fields have been
Innovative learning influenced by the application of artificial intelligence thanks

to the astonishing development of scientific research. The
|. INTRODUCTION research carried out, using artificial intelligence, in the field
Several researchers are interested in the use of technolofy-education focuses on personalized and dynamic learn-
ical and didactic means in different phases of teaching iiog. scientific research, computer programming, technological
innovate the learning operation. Kenn Fisher [1] proposédols, pedagogical approaches have enabled learners to obtain
methods which allow the insertion of technological means gualified education meeting individual needs [8], [9], [16],
the learners educational environment in order to ensure fi8]-[20]. Recent research [20]-[23] has focused on the use of
success of any learning operation. Marcel Lebrun et al. [ftificial intelligence in the functioning of student assessment
have provided three educational tools that allow teachersabthe end of the session. The dynamic evaluation of the
lead their sessions with insurance. According to the SAM&bntent, as the session progresses, offers the possibility of
[3] model (Substitution, Augmentation, Modification, Redefialleviating the difficult situations encountered by the learners.
nition), the first is the education system (content of knowleddehis promotes equity between learners to acquire the different
and learning) and the second is the use of technologies. Forkihewledge each according to his abilities. We also cite the
third, it focuses on the skills employed according to the Lemkesearch [24] which proposed an innovative pedagogical ap-
and Coughlin model "Entry, Adaptation and Transformationfroach using artificial intelligence to assess scientific learning
developed in [4]. Yelena V. Yakovleva and Natalya V. Goltsovskills. the research carried out in [25] revolves around the
presented the pedagogical and psychological conditions of summative scientific skills assessment through an innovative
formation and communication technology for the developmestrategy which allows the teacher to measure the amplitude of
of learning motivation in nursery schools [5]. Currently, thacientific skills and to support his students in order to improve
skills are enriched since the students entourage is developieeir capacities in this type of skills. we evoke the work [26]
in an important way, and in order to allow the learners tavhich uses the artificial intelligence based on the decision tree

http://innove.org/ijist/ 30



Special Issue on Learning Systems and Innovation in Education —iJIST, ISSN : 2550-5114
Vol.5- No. 2 - October 2021

to allow the teacher to adjust his teaching for the scientifal the sequences, a very precise assessment is proposed by
subjects concerning the assessments components. This alltvessystem to improve the learning operation during the next
the teacher to make the right decision at the appropriate tinsessions. The teacher may also be interested in improving other
In our research, we were interested in an extension of thkills related to communication and personality development.
work [27] which is centered on the evaluation components @he educational animation in classroom by this approach is
science subjects through an intelligent system. In this research,

we have modeled the actions taken as a function of the pupils

performance. We also modeled the students performance in

the deepening exercises component according to the session,
success. We have highlight the importance of being interested _
in adjusting the learning operation in the first phases of

assessments before arriving at the deepening exercises. This I

article is organized as follows. Section 2, which presents the _
research method, is divided into three subsections dealing the
interaction description that occurs between the stakeholders in
a class and the existing advanced didactic means. The concepts
of the components of the scientific subjects evaluation which
is proposed in our research. The description of the test scoring

and the algorithm used. Section 3 focuses on measuring the f@f

performance of our assessment approach by modeling the

actions to be carried out in relation to the students performance Assessment Visualization:

in assessment components. In section 3, we offer the results Course questions

and interpretations of the used approach. At the end we give _, Examples

a conclusion. Application exercises
Deepening exercises

I[l. RESEARCHMETHOD

We will propose a dynamic assessment approach as the
session progresses by adopting remedial actions based on the  Fig. 1. Dynamic assessment using artificial intelligence.
students’ results in each test component. To know the impor-
tance of the actions taken during the dynamic evaluation 8ane with the support of advanced didactic means concerning
the performance of the learning operation, in first, we modelé&gientific subjects. Thus, we propose the main components of
the accumulation of actions according to the students resuftys interaction and their conceptions.
Secondly, we also modeled the performance of the learnings Information: the teaching prepares the necessary informa-
operation in relation to the actions taken. This will allow the tion which is in the form of knowledge and skills accord-
teacher to know, as at he session progress, the evaluation of the ing to very specific aspects. These last take into account
expected objective achievement and to regularize, if necessary, variables characterizing the context of the program and
his teaching method . Our approach is based on the following the learner’'s environment. Thus, the teacher must specify
steps: Describe the types of interactions that can occur between the scope of this information and its content. To achieve
stakeholders in a classroom. We also define the conception of his objective, the teacher must also prepare evaluation
assessment components for science subjects. We provide the phases of this information which is supposed to be
algorithm that governs this intelligent system approach. We transmitted to the pupils, namely the course questions,
study the functions that modeled the actions taken and the the examples, the application exercises and the deepening
students performance according to their results. So, describe exercises.
the performance amplitude of this approach on the learninge Computer tools: these are the advanced didactic means
operation. that are useful in a session of learning scientific subjects,

, o namely: computers, tablets, a data show allowing the

A. Interaction Description projection of the evaluation results as and when the

we present in the figure Fig. 1 the conception of this session progress. item These are the computer programs
dynamic evaluation through the intelligent system. Indeed, the and software that are used for a specific learning session.
teacher offers the content of each assessment component to These are computer procedures that retrieve the students
the students and the latter respond through technological tools results, process them, analyze them and display the
(computers, tablets, etc.). The system collects and processes assessment components by proposing solutions adapted
student performance, displays results and instantly offers solu- to the possible problems encountered by the pupils.
tions to problems encountered by learners. The teacher collects Evaluation visualization: it is the operation of processing
the results and their interpretations as the session progress the pupils results, their interpretation and which can be
through a data schow placed in front of him. At the end of instantaneous and retrieved by the teacher during the
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session. He can also provide us with an evaluation at
the end of the session and recommendations for further ‘
improvements. This operation also allows us to interpret, >
the results of the pupils throughout the school year for & >
permanent follow-up of the class level.
o Methodology: This is the procedure and the manner .
through which the teacher must animate his session by o ¥ 4 g
adopting a structured pedagogical approach. He must, Cousequeions ;| Exames . Appliceion exercises |, Deepening exercises
prepare the content to be transmitted and the transition ““'
phases by specifying the course questions, examples, ap-
plication exercises and deepening exercises. The system
processes the students’ performances and instantly offers
a precise diagnosis of the test components at the end
of the session. In case of insufficiency, solutions are N
proposed by the system to resolve the learning difficulties ‘
identified as the session progresses. Ty

\‘A \“*~\‘ \‘.\“\._.\
) > T
B % %

i

-

'
'

i
System  *
A

B. Assessment component concepts ;

The teacher must prepare the assessment components fer > Assessment Visudlization
the science subjects which are the course questions, examples,
application exercises and deepening exercises, see Fig. 2. The _ _ _ _
teacher must also adopt an approach to transmit informationFi9:- 2. Teacher interaction and dynamic assessment of various tests.
by specifying the evaluation phases and the educational inter-
actions approach between the class stakeholders through&pﬁ the student has not answered the question. Let us set the
intelligent system see Fig. 2. To achieve the objective of tr;é%t f all the component tests by,
assessment of science subjects, we present the concepts ang ’
dimensions of this assessment components. Test = {C1,Cs,C3,C4}, Q)

« Course questions: these are questions which aim to ensiifere O Course questionsGs: ExamplesCs: Application
that the information to be transmitted is understoogyercises and,: Deepening exercises.
These questions can be at specific times which are fixedch component of the tests includes a number of questions
by the teacher. The effects of the evaluation of thigr teaching situations that the learner must answer. Therefore,
component are very important to consolidate the learifgr each component of the tests, we calculate the average of
thereafter. the correct answers for each student.

« Examples: these are educational situations to ensure @ note for any integef in [1, N] and for any integey in

the area of the previous information is anchored. Th '[’4]' n;; the mean of a studeritin the test component;,
objective is to ensure the understanding degree of thgsrefore,

definition and properties of the information to be trans- N
mitted. Vi€ [1,N],Vj € [1,4] n;,; = ==L, )

« Application exercises: these are pedagogical situations Nej
which implement the information transmitted in casewhere N, ; ; is the number of correct answers for student
which do not present enough difficulties. their objectivin the tests component’; and N, ; is the total number of
is to ensure the assimilation degree of this informatioguestions in the tests componeTif.

towards its application. For each tests compone@;, let us notelN; the total number
« Deepening exercises: these are pedagogical situatiaficorrect answers of all the pupils, thus,

which use the transmitted concept and which require ad- N

ditional reflection. Their objective is to ensure the correct Vie[l,4 N, = Z”W 3)

assimilation of information. This type of exercise presents P

an additional difficulty compared to application exercis
Solving these exercises may use other informations
achieve the objective.

eg\e teacher adopts a process to animate his session by choos-
ing very specific activities. These may contain explanatory
guestions, examples of introduction of illustrations and educa-
L ) ) tional exchanges between the participants in the classroom. At
C. Description of the tests notation and the algorithm usedthe beginning, the teacher offers the learners course questions,
Let NV be the number of students in a class. Each student lesich will be evaluated by the system, to ensure that the

the choice between several answers. Consider the followiimformation is well understood. To evaluate the questions of
notation: 1 if the answer is correct and 0 if the answer is fal$ke course, an algorithm is applied, see Fig. 3. In the sequence
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of questions in the course, the teacher suggests well-studied Cs5: Application exercises

guestions and evaluates this stepVif > %T, then the teacher o Cj4: Deepening exercises

is sure that his students are in possession of the information Ss: Achieving the objective

considered. Thus, he can move on to another learning phgge note the set of actions by = {ao, a1, as, as, as}. From

by offering examples. Otherwise, see Fig. 3, depending e stepn, the actions are defined as follows:
the result obtained, the teacher returns to the previous step tq o: Stay at stepr, O.

briefly reach the blocking situation by explaining the course or _

Qa

; ) : ~' - a;: Go to stepn + 1, —.
by proposing other course questions. In practice, the correction .- Return to steps — 1, «.
of difficult situations is done in a thoughtful way, taking into  _ - Return to stepy — 2, —«.
account the final objective and the time constraints to achieve_ , - Return to stepr — 3, « .

this objective during a session. In the sequence of examples,

H
True I False

. True - False
|
| 1
- True - False

ome addition

Fig. 4. Algorithm for dynamic evaluation of different tests using the intelligent
system.

N

We propose the algorithm cited in Fig. 4 based on the

! . . . . . algorithm cited in Fig. 3. The operation of this algorithm is
Fig. 3. Algorithm for dynamic evaluation of course questions test using the . .
intelligent system. well explained in TABLES I, II, Il and V.

the teacher proposes examples and he proceeds in the same
way as for the course questions in other words, he can return
to later phases to unblock the insufficiency detected in the

TABLE |
ALGORITHM FORC

. . Value of Ny | Ny < 2N [ N <V
pupils, see Fig. 3. Action ao a
In the sequence of application exercises, the teacher suggests
exercises that directly use the content of the session, and he
proceeds in the same way as before, see Fig. 3. TABLE |

In the sequence of deepening exercises, the teacher suggests
a exercises that require the learner to deepen their thinking in

ALGORITHM FORC?

order to use the transmitted information during a session. Value of No | o < EN [ EN< N <IN [ SN <V,
In order to evaluate the session in a global way, the teacher[___Action a2 ao ai
takes into account all the evaluations of the tests components
mentioned above for the scientific subjects. We propose the
algorithm described in Fig. 4, so we note the set of states by
S = {017 02, 03, 04, 55}, where
o (: Course questions
o Cy: Examples
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ALGORITHM FORC’3

Value of N3 N3 < N IN<N3<iN
Action as ag

Value of N3 | ZN < N3 < N IN<Ns
Action ag a1

TABLE IV
ALGORITHM FORC}y

Value of Ny Ny < tN IN<N< 2N
Action a4 as

Value of Ny | EN <Ny <IN | SN< Ny <IN
Action as ag

Value of Ny IN <Ny
Action a1

I1l. EVALUATION PERFORMANCE

The teacher evaluates the tests components for the scientific

Vol.5- No. 2 - October 2021

TABLE VI
ACTIONS PROGRESS FOR’3

Value of N3 N3 <IN IN<N3<iN
Action as as
Notation -2 -1

Value of N3 | ZN < N3 < 2N IN <N
Action ag a1
Notation 0 1

TABLE VI
ACTIONS PROGRESS FOR'y

subjects namely’;, Cs, C3 and Cy, according to the results

obtained, he proceeds to possible remedies by returning to
later phases in order to support the students learning without

re-evaluating the previous components.

A. Study of the actions progress

To make an overall evaluation of the students’ acquisitions
to reachsSs, we will adopt the rating of the actions carried out
by evaluating the component,, Cs, C3 and C, see Table

V - Table VIII.
TABLE V
ACTIONS PROGRESS FOR;
Value of Ny [ i <N [ SN< M,
Action ag al
Notation 0 1
TABLE VI
ACTIONS PROGRESS FOR2
Value of Ny [ N <N [ EN< N <3N [ 3N< N
Action az ag ai
Notation -1 0 1

In order to know the progress of student acquisition in

Value of Ny Ny <IN IN<Ny<iIN
Action aq as
Notation -3 -2

Value of Ny | EN <Ny <IN [ SN< Ny <IN
Action as ag
Notation -1 0

Value of Ny IN<Ng
Action al
Notation 1

-1 if0o<z<iN
2 3
wa(x)=¢ 0 !f §N§x<5N ,
1 if gN <z <N
-2 if0<z<iN
(@) = -1 ifiIN<z<iN
=0 i IN<a<iN
1 ifiN<a<N
and
-3 ifo<z< %N
-2 if %N <z< %N
pa(z) =< =1 If eN<z<:=N

0 if§N§x<§N

The functionspy, 2, @3 ety, are represented in the figure
5 and which are constant over intervals and increasing. The
figure 6 shows that the remedial decisions, taken by the teacher
according to the results @, Cy, C3 and Cy,can take more
choices. We start with two cases f6h and in the end with
five cases foiC,. The values of the functiorf determine the
student acquisition evolution degree in a subject science . So
f characterizes the success degree of the approach used by
tgle teacher. We let us obtain the following relations:

session learning science subjects, we consider the real function

f defined on[0, N]

4 by,

f(@,y,2,t) = p1(x) + a(y) + pa(z) + pa(t),

wherey1, 2, ©3, p4, are the real functions defined ¢ V]

by,

http://innove.org/ijist/
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IA erles
=

i IR ,t =—6 4
(m,y,;gl&owpﬂm Y,2,1) (4)
max  f(z,y,2,t) =4 )

(z,y,2,t)€[0,N]*

The table IX offers the categories of progression in the
acquisition operation during a learning session scientist.
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TABLE IX
EVALUATION BASED ON ACTIONS CARRIED OUT

Assessment intervals [-6, -4[ [-4, -2[ [-2, O
Appreciations Many difficulties Difficulties Average

Assessment intervals [0, 2[ [2, 4]
Appreciations Fairly good result| Very good result

B. Temporal study of the approach

We were interested in the added time for an evaluation
component of science subjects. Indeed, we considered that
the actions carried out by the teacher to remedy a difficult
situation in a component require a timeéWe assume that the
valuet is the same for each remediation of a test component.
The teacher assesses the components of the scientific subjects
tests namelyCy, Cs, C3 and Cy. In order to support the
learning students and depending on the results obtained, the
teacher proceeds to possible remedies by returning to later
phases without reassessing the previous components. To do
this remediation, we suppose that the teacher concedes the
same temporal amplitude for each remediation operation. In
order to achieve the objectivg;, we will adopt the temporal

support scoring approach for the componefits C», C3 and

5 10 L5 20 2 30 C,4, see Table X - Table Xlll. The teacher must take into

Total number of correct answers

Fig. 5. Graphic representations of , v2, v3 andp4

account the time allocated for the entire session

TABLE X
POSSIBLE TIME ADDED FORC'y

Value of Ny [ M <IN [ 3N< M
Action ag ay
Notation 1 0

Student acquisition evolution

Actions

—6— ‘ s s

TABLE XI
POSSIBLE TIME ADDED FORC'2

Value of Ny [ Ny < 2N [ EN< N < 2N
Action as ao
Notation 2 1

o
=
o|& IA

TABLE XII
POSSIBLE TIME ADDED FORC'3

Value of N3 N3 < IN IN<N3<iIN
Action as as
Notation 3 2

Value of N3 | ZN < N3 < N IN< N
Action ag a1
Notation 1 0

. In order to know the additional time that is designed

0 5 10 15 20 25
Total number of correct answers

Fig. 6. Graphic representation ¢f

http://innove.org/ijist/

to support students in difficult situations and for the good
temporal management of our dynamic evaluation approach,
we consider the real function defined on[0, N] x R by,

w(w,t) = (¥1() + ¥a(@) + Ys(2) + (@) )t
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TABLE XIlI

POSSIBLE TIME ADDED FORC)y min f(x t) =0 (8)
z€[0,N] ’
Value of Ny Ny <IN IN<Ny<iIN
Action as as _
Notation 4 3 zgﬁ}]ﬁ,] f(z,t) = 10t ©)
Valueof Ny | EN< Ny <IN | EN<N, <IN
Action as ag
Notation 2 1 . o o .
Value of Ny INSN, Amplitude of support time in a scientific subject
Action a1 5 O»—-—~—-~»—-‘-« ‘ ‘ ‘ : ]
Notation 0 ' : — Tau 0.1
— Tau 0.15
— Tau 0.2
whereyn, 12, V3, 14, are the real functions defined ¢ V] [
by, L5
_f1 ifo<z<iN 0
wl(x)_{o if SN<z<N £ |
2 fo<z< %N gl-o““"“; :“"'""""g
Po(z) =< 1 if %N <z <3N, § L :
0 fN<z<N
2 if IN<z<:iN :
va@ =31 %N§x< IN
and ) 0.0l |
4 if0<z<iN ‘ ‘ ‘ ‘ ‘
3 if %N <z< %N 0 5 10 15 20 25 30
Yu(z) = 2 if gN <x< EN Total number of correct answers
1 if EN<z<iN
0 if %N <z<N Fig. 7. Graphic representation of
So, for all (z,) in [0,30] x R, T is a decreasing function, as long as the results are
10t fo<z<lIiN insufficient, the teacher’s support time becomes important and
3t if LN < 2 2 2N influences the objective achievement. Thus the teacher must
rat) =14 5t if EN <z< EN (6) well manage his intervention time to overcome the difficulties
" if 3N < r< N encountered by his students, see figure 7.
0 if iN << ?)V The table XIV proposes the possible temporal categories of
. student support in our evaluation approach and the associated

We assume that the class contasstudents, we get, for all jnterpretations for the scientific subjects.
(z,t) in [0,30] x R,

10t T0<z<6 TEMPORAL CA'I-'I—EAGBé_IEII;(SI\gF OU APPROACH
8t if 6 <xz<12
T(z,t) = ¢ bt if 12<x <18 (7 Time intervals [0, 2 [2t, 41 [4t, 61
; Appreciations | Many difficulties Difficulties Average
<
¢ !f 18 <z <24 Time intervals [6t, 8t[ [8t, 10t]
0 if 24 <z <30 Appreciations | Fairly good result| Very good result

The figure 7 shows the temporal amplitude that can occur
in a session of learning science subjects. The time allocated
to each remediation of the evaluation components is assunted 1€St components scores
to be the same. It is assumed that the teacher, when the result of a tests
The values of the functiom determine the extra supportcomponent is not satisfactory, he returns to the previous steps
time that can exist in a science subjects session. Thuswithout doing the evaluation of components again. In this case,
characterizes the additional time proposed by the teacherhimis content to to explain more or to give additional examples
order to remedy the difficult situations encountered by th@ application or deepening exercises.
students. We obtain the following relations: for all real To give more precision on the performances of the students,
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we introduce the scores of the test components evaluationsin our case, we haveN; + 3N, + 4N3 is a constant so,
Thus, we propose an evaluation approach to characterize wee consider the functiofi defined on[0, N] by,
degree of scientific notion acquisition. ¢ f0<t<lNn
: . : 4 < :
We consider the real functiop defined on[0, N]* by, o if %N <t2 %N
p(2,y,2,t) = (@1(I)+1)x+ (soz(y)+2)y+ (¢3(2)+3>z 0(t) = (@4(15) +4)t =3 3 ENst<EN (19
4t it EN <t <N
+(<p4(t) + 4)t (10) 5t ifAN<t<N
Let Ny, Ny, N3 and N, be the tests results @f;, Cy, C; and We assume that the class contasstudents, we get, for all
C, respectively with the actions carried out by the teachérn [0-30],

during a scientific session. We determine the practical values t f0o<t<6

of the minimum and maximum of the functiop, we have, 2 if6<t<l12

so, o(t) = (@4(15) + 4)75 —! 3t ifl2<t<18  (16)
min o(z,y,2z,t) = N1 + No+ N3+ N, (11) 4 if 18 <t <24

(z,y,2,t)€[0,N]* 5t if24<t<30

The functiond is piecewise defined and it increases over the
max  @(z,y,2,t) =2N1 +3N2 + 4N3 +5Ns (12) interval [0, N]. The figure 8 shows that as long as the value

Y,2,t)E[0,N]* . .
(.20 E0N] ) of N, is large, the achievement of the gas) becomes more
We can from the values of the functiop know how to important.

evaluate the progress in the acquisition of scientific learning
and consequently to evaluate the method used by the teac*~~
So, for all (N7, Na, N3, Ny) de [1, N]4,

Progression of results in the deepening exercises component
SO(N17N27N35N4): (QOl(Nl)—f—l)Nl—F(@2(N2)+2)N2 160 g T T T p g T T p
— Theta
+(p3(Na) + 3) Ny + (pa(Na) + )Ny (13)
140
Let
m = min z,y,2,t),
(z,y,2,t)€[0,N]* 90( y ) ol
M = a t
oy X P 200)
et
Ny + 2Ny + 3N3 + 4N, o 100
g = . o
0 0
Let us set for all natural numbér such thatd < k& < 5, - 80l
myg = m + ka. 5
The table XV indicates the assessments relating to = 3 :
results obtained from all the evaluation components. 0 6ol :

TABLE XV
ASSESSMENT CATEGORIES IN OU APPROACH 404

Assessment intervaly  [Mo, M| [M1, Mo | [Ma, M3]
Appreciations Many difficulties | Difficulties Average H
Assessment intervals  [M3, My [My, Ms) 201
Appreciations Fairly good Very good
Several cases can be assumed, depending on the resul 00/‘1‘_) 1‘0 1‘5 2‘0 2‘5 2

the pupils in the components of the science subjects tests.
deal with the particular case where the first tests C, and
Cj3 are quite satisfactory, namelglN < Ny, gN < N, and
gN < N3, in this case we study the possibilities of achieving Fig. 8. Graphic representation 6f
the objectiveSs. Thus we find the real functiott in a single
variable defined on0, N| by,

Total number of correct answers

IV. RESULTS AND INTERPRETATIONS

Y(t) = (N1, N2, N3, t) = 2N1 +3N2 +4N3 + (994(t) +4)t The approach evoked in our research allows the teacher to
(14) know the level of his students and it allows him to diagnose
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the difficulties encountered by the pupils and the actiotke performance of the students by distinguishing between
that he must take to reach these difficulties. This assessniafge answers and unanswered questions. We can also adopt
approach is based on an intelligent system that can be useddqrersonalized assessment for each student, so actions can be
scientific topics as the session unfolds. The process proposasgied out according to the performance of each student. In
a succession of progressive phases in difficulty among therspective, we can propose other modeling of the component
pupils, starting with course questions, examples, applicati®g as a function ofC;, Cs, C3 and C4 and thus establish a
exercises and ending with deepening exercises. This allopexformance functiorR as being a function ofVy, Ny, N3
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