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Abstract: The application of vector methods in solving mathematical problems represents one of the 

effective pedagogical approaches aimed at enhancing student motivation. This methodology not 

only helps students master vector formulas and apply them to specialized probl ems but also 

develops their ability to utilize vector techniques in solving other types of mathematical problems. 

This approach contributes to: increasing students' cognitive interest in mathematics; developing the 

skill of applying vector methods across diverse mathematical contexts; fostering a deeper 

understanding of geometric and algebraic relationships. Thus, integrating vector methods into the 

learning process enhances not only computational skills but also promotes flexible mathematical 

reasoning.  

Keywords: Vectors, Scalar Multiplication, Vector Multiplication, Eliminating Uncertainty, Collinear 
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1. Introduction 

Students often encounter greater difficulties when studying vectors in the school 

mathematics curriculum compared to other topics [1]. One of the primary reasons for this 

challenge is the lack of student interest and motivation in learning this subject [2]. 

Therefore, to enhance students' understanding of vectors, it is essential to first cultivate 

their engagement with the topic. Several pedagogical approaches can be employed to 

achieve this objective [3], [4]. 

In my view, an effective strategy involves demonstrating how vector methods can 

simplify the solution of complex problems. This can be illustrated through a practical 

example, showing students how vectors provide an efficient and logical approach to 

problem-solving [5]. At this stage, simple and easy examples are primarily provided to 

students, which contribute to a deeper understanding and mastery of the material. Here 

are the main reasons why this is important. 

2. Materials and Methods 

The figure shows two straight lines; using this graph, find the angle between them. 

Before solving the problem, let us consider Figure 1, which visually represents two 

intersecting straight lines. The purpose of this figure is to provide a geometric 

understanding of the problem at hand: determining the angle between the lines using both 

traditional and vector methods.  

These points form the basis for constructing equations and direction vectors. 

 

 

 

 

Citation: Khayotovich, R. J.   
Motivational Stage of Vector 

Method Training. Vital Annex : 

International Journal of Novel 

Research in Advanced Sciences  

2025, 4(3), 51-54. 

Received: 8 th Apr 2025  

Revised: 11 th Apr 2025 

Accepted: 18 th Apr 2025 

Published: 24 th Apr 2025 

 

Copyright: © 2025 by the authors. 

Submitted for open access 

publication under the terms and 

conditions of the Creative 

Commons Attribution (CC BY) 

license 

(https://creativecommons.org/lice

nses/by/4.0/) 

mailto:200209jr@gmail.com


 52 
 

  
Vital Annex: International Journal of Novel Research in Advanced Sciences 2025, 4(3), 51-54.   https://innosci.org/IJNRAS 

 

Figure 1. The Angle Between Two Intersecting Lines is Represented Graphically. 

  

As is commonly known, determining the angle between two straight lines requires  

first establishing their equations. Subsequently, one must employ the tangent formula for 

calculating the angle between lines 𝑡𝑔𝛼 = |
𝑘2 −𝑘1

1+𝑘1∗𝑘2
| [6]. 

Solving this example using the given method may require considerable time and 

effort, and there is also the possibility of making mechanical errors when deriving the 

equations of the lines. The solution will take the following form; 

Consider three points: point A(2,2) as the intersection of the lines, with points B(4,6) 

and C(4,0) lying on the green and blue lines respectively. Given two points A(x₁,y₁) and 

B(x₂,y₂) on the green line, the equation of this straight line can be determined using the 

two-point form equation: 
𝑦 −𝑦1

𝑦2−𝑦1
=

𝑥−𝑥1

𝑥2−𝑥1
 [7]. 

For points A(4,6) and B(2,2), the equation derivation proceeds as follows:  

𝑦 − 6

2 − 6
=

𝑥 − 4

2 − 4
 ↔

𝑦 − 6

−4
=

𝑥 − 4

−2
 

Simplification: 
𝑦−6

2
=

𝑥−4

1
 (multiplying both sides by -2) 

𝑦 − 6 = 2(𝑥 − 4) ↔ 𝑦 = 2𝑥 − 2 (Final equation of the line). 

To determine the equation of the blue line, let us consider two points lying on this 

line: B(x₁,y₁) and C(x₂,y₂). For our specific case, we take B(2,2) and C(4,0). The line equation 

passing through these points can be found using the same two-point form formula.  

𝑦 − 2

0 − 2
=

𝑥 − 2

4 − 2
↔ 𝑦 = −𝑥 + 4. 

After deriving the equations of both lines, we can calculate the angle between them 

using the tangent formula for intersecting lines: 

𝑡𝑔𝛼 = |
𝑘2 −𝑘1

1+𝑘1∗𝑘2
|. 

 k1 = slope of the green line (previously found: k1 = 2)  

 k2 = slope of the blue line (previously found: k2 = -1) 

tgα=|(-1-2)/(1-1*2)|↔tgα=3, 

To determine the exact angle value from the tangent ratio, we apply the inverse 

trigonometric function: 𝛼 = 𝑎𝑟𝑐𝑡𝑔3 ↔  𝛼 = 71,57° . 

As demonstrated, determining the angle between lines traditionally requires  

students to apply multiple formulas and computational steps. However, an alternative 
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vector-based approach offers a more streamlined solution through the dot product 

formula [7]. 

Given two vectors in the plane, 𝑎(𝑥1; 𝑦1
) and 𝑏⃗⃗(𝑥2; 𝑦2 ), there exist two fundamental 

types of vector product. First one is scalar product with formula           𝑎 ∗ 𝑏⃗⃗ = |𝑎| ∗ |𝑏⃗⃗| ∗

𝑐𝑜𝑠𝛼, ( |𝑎| = √𝑥1
2 + 𝑦1 

2 ; 𝑥1,𝑦1 ∈ 𝑅2) [8] or by only coordinate representation: 𝑎 ∗ 𝑏⃗⃗ = 𝑥1𝑥2 +

𝑦1 𝑦2  [5]. Second one is vector product, which is described by formula of a  ⃗  х( b) ⃗=с ⃗.  To 

find the angle between two vectors, we will use the formula derived from the dot product. 

By equating these two expressions of the dot product and dividing both sides of the 

equation by ‖𝑎‖⋅‖𝑏‖, we obtain the following formula: 

𝑐𝑜𝑠𝛼 =
𝑎⃗⃗∗𝑏⃗⃗

|𝑎⃗⃗ ⃗⃗ |∗|𝑏⃗⃗|
=

|𝑥1𝑥2 +𝑦1𝑦2|

√𝑥1
2 +𝑦1 

2 ∗√𝑥2
2 +𝑦2 

2
  [9] 

We now proceed to solve this example using the vector method. Following our 

previous approach with linear equations, we will utilize the same set of points on the green 

line: A(2;2)  and B(4;6). Given two points on a straight line, we can construct a direc tion 

vector. Let us define this as vector a ⃗: 

𝑎 = 𝐴𝐵⃗⃗ ⃗⃗ ⃗⃗  (4 − 2; 6 − 2) = (2: 4) 

For the second vector, we again utilize the previously defined points on the blue line: 

B(2;2)  и C(4;0). By converting these points into a directional vector, we obtain:  

𝑏⃗⃗ = 𝐵𝐶⃗⃗ ⃗⃗⃗⃗  (4 − 2; 0 − 2) = (2: −2) 

The next phase of our work involves determining the cosine of the angle (cosα) 

between the two vectors. For this purpose, we will employ the formula previously derived:  

𝑐𝑜𝑠𝛼 =
𝑎⃗⃗∗𝑏⃗⃗

|𝑎⃗⃗ ⃗⃗ |∗|𝑏⃗⃗|
=

|𝑥1𝑥2 +𝑦1𝑦2|

√𝑥1
2 +𝑦1 

2 ∗√𝑥2
2 +𝑦2 

2
  [10] 

𝑎 =  𝐴𝐵⃗⃗ ⃗⃗ ⃗⃗ (2; 4) and 𝑏⃗⃗ = 𝐵𝐶⃗⃗ ⃗⃗⃗⃗ (2; −2) 

𝑐𝑜𝑠𝛼 =
𝑎⃗⃗∗𝑏⃗⃗

|𝑎⃗⃗ ⃗⃗ |∗|𝑏⃗⃗|
=

|2∗2+4∗(−2)|

√22+42 ∗√22 +(−2)2
↔  𝑐𝑜𝑠𝛼 =

|−4|

√20∗√8
 or 𝑐𝑜𝑠𝛼 =

|−1|

√10
. 

To determine the exact angle value from the tangent ratio, we apply the inverse 

trigonometric function: 𝛼 = 𝑎𝑟𝑐𝑡𝑔3  ↔  𝛼 = 71,57°. 

3. Results and Discussion 

As we can observe, both solution methods for this problem yield identical results, 

yet they differ substantially in their complexity levels.  

Traditional Slope Method requires: deriving line equations from two points, 

applying proportionality principles, calculating tangent of slope angles, performing 

multiple algebraic transformations, notable drawbacks [11], [12] time-intensive 

computations, high probability of calculation errors, multiple conceptual prerequisites  

[13]. 

Vector Approach demonstrates superior efficiency through: direct vector 

construction from coordinates, application of a single dot product formula, 

straightforward magnitude computation [14]. Key advantages: streamlined computational 

process, reduced error susceptibility, enhanced geometric intuition [15]. 

4. Conclusion 

As we see the solution of this example with two ways gives the same value, but the 

ways to solve the problem has a different level of complexity. As previously said, solving 

the problem with the first way requires knowledge of several topics (formula equation 

passing through two points, proportion, tangent of angle coefficient, etc.) which will take 

a very long time and can lead to mechanical errors. But by using the vector method these 

problems are much simplified and can increase the student's level of motivation to learn 

the topic of vectors. 



 54 
 

  
Vital Annex: International Journal of Novel Research in Advanced Sciences 2025, 4(3), 51-54.   https://innosci.org/IJNRAS 

REFERENCES 

[1] D. Ball and D. Cohen, "Developing practice, developing practitioners: Toward a practice-based theory of 

professional education," in Teaching as the Learning Profession, Jossey-Bass, 1999. 

[2] S. Sabah, "Science and engineering students’ difficulties in understanding vector concepts," Eurasia Journal  

of Mathematics, Science and Technology Education, vol. 19, no. 8, em2310, 2023. 

[3] H. Tairab, "Examining Grade 11 science students’ difficulties in learning about vector operations," Aug. 2020. 

[4] J. Schneider, D. Kuchta, and R. Michalski, "A vector visualization of uncertainty complementing the 

traditional fuzzy approach with applications in project management," pp. 4 –5. 

[5] K. & M. Tzekaki, "Research on the teaching and learning of geometry," in A. Gutiérrez, G. Leder, and P. 

Boero (Eds.), pp. 7–9, 2016. 

[6] T. S. Millacci, "7 Student Engagement Strategies for Improved Learning," Nov. 20, 2024, pp. 12. 

[7] James Williams, Britton Landry, Matthew Mogensen, and T. V. Hromadka II, Computational Vector Mechanics , 

02 Nov. 2015. 

[8] S. Sabah, "Science and engineering students’ difficulties in understanding vector concepts," Eurasia Journal  

of Mathematics, Science and Technology Education, vol. 19, no. 8, em2310, 2023. 

[9] M. Arcavi, "The role of visual representations in the learning of mathematics," Educational Studies in 

Mathematics, vol. 52, pp. 215–241, 2003. 

[10] J. Boaler and C. Staples, "Creating mathematical futures through an equitable teaching approach: The case 

of Railside School," Teachers College Record, vol. 110, no. 3, pp. 608–645, 2008. 

[11] P. Cobb, J. Confrey, A. DiSessa, R. Lehrer, and L. Schauble, "Design experiments in educational research," 

Educational Researcher, vol. 32, no. 1, pp. 9–13, 2003. 

[12] P. Bamberg and S. Sternberg, A Course in Mathematics for Students of Physics, Vol. 1. 

[13] G. Strang, Introduction to Linear Algebra, 4th ed., pp. 45. 

[14] J. Piaget, The Child’s Conception of Space, Routledge, 1956. 

[15] G. Vergnaud, "A classification of cognitive tasks and operations of thought involved in additive and 

multiplicative problems," in Group Theory and Cognition, Springer, pp. 39–59, 1988. 

 


