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Abstract 
There is not a country in the world which functions without supplying its schools with teaching 

content for every grade. This kind of syllabus is called “curriculum”. It is essential to define grade 

expectations which should fulfill three chief objectives: pinpointing important teaching content, 

characterizing learning progression which, if properly implemented, will enable students to get ready 
for professional life and coordinating various mathematical topics. Teachers face a huge variety of 

learning methods for their students while choosing concrete topics for different grade levels.  

There can bedifferent (either low or high) expectations for grade levels of student preparation. 

Efficient teaching should always comply with learner’s intellectual abilities. Thus, implicit 
contradiction between meeting grade level expectations and satisfying the personal requirements of 

students in inevitable. The connection between knowledge and possible grade expectations leads to 

certain dilemma which includes both subjective and objective points of view. The general aims of the 

Education 2030 project are about solving this discrepancy.  

Keywords:GlobalLab, grade levels, artificial intelligence, mathematical model, educational 

pathway, GNU Octave.  

 

 

I. INTRODUCTION 

There are different ways of facing problems for different disciplines: employing scientific 

methods, mathematical modelling, literature review, historical analysis etc. Speaking about the 

physics of protons, the mathematical Cascase-Probalistic method is widely used [29]. Design of 
scientific programs has a crucial meaning forresearchers since these programs should be built on 

facts. If students can implement these research methods in their learning lifestyles, it will boost their 

educational proficiency. This tendency has recently become especially vital as the virtual reality in 

the educational system has drastically gained its tempo [30]. The effective curriculum organization 
gives way to opening to another creative ideas and simplifying the process of learning as much as 

[25, 27]. Besides, this could aid in developing education in both pragmatic and scientific domains 

[31]. Moreover, it enables successful integration in the society and, thus, it helps students to maintain 

and balance their semantic unity [28]. Any kind of pedagogical learning can have a beneficial impact 
on the educational outcomes. Besides, it can create personal educational pathways owing to part or 

whole automatization and increase in the learning value. [1, 12, 16, 24, 26]. 

 

Learning pathway in mathematics 
Educational pathway concepts trace back to the times of starting thedevelopmental psychology 

which postulated kids as adults. These grown- ups possess their own world vision which can 

drastically differ from the general one but which is really very creative[14, 15]. As a result, the 

scholars have tried to explore the interconnection between children and adults’ methods of learning. 
Investigation by Piaget demonstrates this phenomenon [17-19]. This finding is extremely vital for 

educators who believe that “you have to start from where the student is”. According to 

Simon’sconstructivist point of view (1995),the teacher can help students to develop more complex 

thinking in order to reach a target. Moreover, he introduces a special theory called a “hypothetical 
learning trajectory” (HLT) which involves learning actions, thinking and purpose [13, 20-22]. Thus, 

essentialendeavors have been carried out with the aim to shape student thinking.  

Artificial intelligence methods that are implemented for the elaborating specific ways of 
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automatic control canlead to a positive educational outcome [6, 23]. Thus, firm urges for teachers to 
put these efforts into realityare always welcome. However, each teacher is not expected to redesign 

totally a brand new approach in teaching. Learning pathways are mainly about informing teachers 

about which direction to take in teaching. Learning improvements trace key pointsenable students to 

development at (Corcoran, Mosher, &Rogat, 2009). All these factors stimulate valuable 
appreciations. In mathematics they are called learning trajectories that involve certain presumptions 

about student improvements and phenomena that might back them up in gradually advancing toward 

the objectives of mathematics at school. Many investigators have produced their learning stylessuch 

as counting or multiplicative thinking. With many similarities, there are also some discrepancies 
among scholars on these learning strategies. Thus, the consolidation is needed. Integration would 

also give knowledge on learning trajectories and, in such a way, help curriculum organizers to define 

what topics are most burning for a proper student understanding of mathematics. 

 

II. METHODOLOGY 

The researches will try to conduct different examinations in order to forecast educational pros 

and cons and their possible modernizations. Namely, they try to introduce innovative interactive 

models of education. The training sessions will provide students with practical preparation for 
possible implementation of the knowledge obtained. Unanimous efforts equal to exchange of ideas 

among learners. Besides, modeling of the cognitive processes is essential for full development of 

students with better performance. It has been claimed that learning trajectories enable knowledge 

sharing through patterns of thinking, giving mutual feedbacks and improving the strategy for 
inclusiveness.  

However, such an implementation of trajectories can give the impression that they are aimed 

atcatching the true nature of learning process. Such an impression is illusionary. The grain of truth 

lies in the fact that children’s attention to numbers from the very young age can improve in really 
unpredictable directions. However, it has been proved that age factor causes versatilities in opinions. 

Some cultural contexts show that differences in worldview, language and culture cause definite 

responses in the learning process. They also contribute to successful understanding and interpretation 

of the knowledge gained. 
There are, though, many gaps in the field of computer programs for modelling applications. What 

is generally safeguarded is not a definite model but the method of its implementation.  

The actions performed through mathematical models in the learning process are in the 

following order:  
1. The list was created with the students’ marks. Then, all the actions of learners were divided 

into 2 groups. The first one involved step-by-step procedure and the second one covered indicators of 

success or failure.  

2. The accuracy of the right order of the events was increased by extra educational steps [1, 7-
11]. 

 

III. RESULT AND DISCUSSION 

 
The kind of events that characterize the trajectory of the Table 1. 

 

Table 1. List of event types considered due to the mathematical model of the educational trajectory 
No. Event type 

Group 1 

1 The user recognizes the project. 

2 The user confirms the idea. 

3 User approves blog post. 
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4 User confirms comment. 

5 The user logged in to the system. 

6 The user has been activated. 

7 The user has been registered. 

8 The user has logged out. 

9 The user creates a project. 

10 The user creates an idea. 

11 The user creates a school or group. 

12 The user creates a blog post. 

13 User comments on the project (in discussion). 

14 The user comments on the idea. 

15 The user comments on the blog post (news or project). 

16 The user sends the project for moderation. 

17 The user saves the questionnaire in the project (does not send). 

18 User edits his profile. 

19 User edits the project. 

20 User is editing a group or school. 

21 User edits portfolio. 

22 User edits an idea. 

23 The user sends the LAN to the user. 

24 A user sends an invitation to another user. 

Group 2 

25 User has been tested for GlobalLab (success/failure) 

26 The user received a rating on the subject (success/failure) 

27 The user completed the task as part of the GlobalLab course (success) 

28 The user received an award (success). 

29 The user sends the questionnaire to the project (success). 

30 The user received a certificate (success). 

31 The user's project was not approved by the moderator (failure). 

32 The user profile was blocked by the moderator (failure). 

33 User profile blocked by moderator (failure). 

 
All the before mentioned steps of interest implementation are carried out disregarding their 

communal environment. While these interests get more interconnected between specific 

personalities, they get more self-maintaining. Among the opportunities to develop personally are 

initiating own project, couching or becoming more technology-oriented [27]. 
A decision-making process is performed through a definite methodology. The learner is observed 

and recorded according to his/her performance.  Moreover, the student is obliged to act 

independently [2, 3, 5].  

Learning process at this step demands two levels of actions.  

Stage I. Simultaneous rehearsal. 

Stage II. Setting motivational objectives in the process of jointly organized teaching and 

learning activities. 

At this step, the student opts for a job which can define him/her as a separate personality. The 
specific issues are fast resolved. It is important to manoeuvre the preliminary process and give the 

students freedom of actions. As a consequence, the student can offer a system of decision making 

tools.  

1. Come up with a n individual perception of time 
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The student looks through the work, provides a series of mathematical problems, then he 
separates their elements(academic units). It gives information about perception and its initial 

transactions.  

2. Structural information (analysis) to select from 

The student is supposed to master the teacher materials using complexity methodology. For 
example, one can suggest the following chain level:  

knowledge acquiring, sharing, newer problem, creative application. 

3. Analysis of proposed tasks  

At this step, the student always selects only important results. 
4. Prioritizing activities  

The juxtaposition of chosen elements of student’s skills and gained knowledge. At this point the 

student may reject some alternatives because there is evident contradiction between the knowledge 

and competencies needed.  
5. Embody into reality own initiatives  

6. Fulfilling the tasks (with internalization method)  

Students embark on problem shooting. It can happen that the task is too easy or too difficult. 

Thus, the task can be redefined. At the same time, the learner should identify the reason why he or 
she made a mistake in their decision.  

7. Identifying issues in various activities  

During problem shooting students can face difficulties caused by unawareness, inattention, 

discrepancy between theory and practice. At the next stage, students intuitively underline new issues 

and their reasons. 8. Problem clarification 

By choosing a certain task, the student gets specific information about the preparation of the 

learning process and then he selects the way to study: conscious choice enables him to be always 

motivated.  
Operating. At this level, the student resolves the problem of acting. Solutions are in the 

developmental stage in order to navigate situations. 

The student learning process at this stage occupies two stages of student activity. 

Stage III Researching, analyzing, reviewing information by students 

Stage IV Interpreting information and inventing a new course of action. 

Organizational. At this stage, the student clarifies the structure of the learning mode. He includes 

it into the system of the already existing knowledge. 

Stage V. Including a new mode of action into the knowledge system. 

Stage VI Students assess their activities [4]. 

 

IV. CONCLUSION 

Learning trajectories can be applied both in the professional development and teaching in 
mathematics. For example, some mathematical teachers already defined themselves not as passing 

through a curriculum but as helping students to navigate specific levels of understanding. Further, 

researchers state that professional development concentrated on learning trajectories is beneficial for 

teachers' professional knowledge. Moreover, it boosts the confidence of learners.  So, learning 
trajectories can facilitate developmentally appropriate teaching and learning for all students. 

Learning trajectories may cause improvements in the design of teacher education programs as 

well as of programs provided by local and regional providers. For example, such programs could 

help teachers manage deeper understanding of the central ideas in mathematics, the way students 
typically manage these ideas and develop more elaborated understanding over time. Trajectories 

could be helpful in detecting how student understanding develops over time. 

The final list of events is made and it is reviewed by the mathematical trajectory. This list enables 

us to include it in a wide range of educational activities.  
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