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Abstract 

 

The technology platforms implementation in the educative 

field such as Khan Academy (KA), has increased in a 

significative way due to the pandemic for learning 

management, which implies a significant change in 

content approach for both students and teachers. This 

paper's objective was to analyze students' experience using 

KA within three dimensions: motivation, learning, and 

innovation. From a methodological perspective, it was 

designed a descriptive investigation based on the 

quantitative analysis that describes perceptions (attitudes) 

about the use of the mathematics teaching-learning 

platform in two educative programs from Centro 

Universitario del Norte (CUNorte). The results obtained 

show that the majority of interviewees felt motivated to 

learn, considering that the platform's use advantages of 

their learning, it allows them to develop math skills, 

improved their grades, and learned in an innovative way. 

In addition, it will allow assessing the benefits and 

limitations in order to improve the application of the 

platform in the teaching practice. 

 

 

 

Implementation, Platforms, Innovation, Significant 

 

Resumen 

 

La implementación de plataformas tecnológicas en el 

ámbito educativo como Khan Academy (KA), se 

incrementó de manera significativa con la emergencia de 

la pandemia para la gestión de los aprendizajes, lo que 

implica un cambio significativo en el abordaje de 

contenidos tanto de docentes como de estudiantes. El 

objetivo del trabajo fue analizar la experiencia de los 

estudiantes en el uso de KA en tres dimensiones: 

motivación, aprendizaje e innovación. Desde la 

perspectiva metodológica, se diseñó una investigación 

descriptiva basada en un análisis cuantitativo que describe 

las percepciones (actitudes) sobre el uso de la plataforma 

en la enseñanza-aprendizaje en matemáticas en dos 

programas educativos del Centro Universitario del Norte 

(CUNorte). Los resultados obtenidos muestran que la 

mayoría de los entrevistados se sintieron motivados por 

aprender, considerando que el uso de la plataforma 

favorece sus aprendizajes, les permite el desarrollo de 

habilidades en matemáticas, mejoró sus calificaciones y 

aprendieron de forma innovadora. Además, permitirá 

valorar los beneficios y limitaciones para la mejora en la 

aplicación de la plataforma en la práctica docente. 

 

Implementación plataformas, Innovación, 

Significativo
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Introduction 

 

This work was developed at the University 

Center of the North (CUNorte), as a dependency 

of the University of Guadalajara, which is 

present throughout the state of Jalisco, through 

15 University Centers, is a multi-thematic 

center, where 12 educational programs are 

offered at the undergraduate level and 6 graduate 

programs in various disciplinary areas.  

 

CUNorte carries out its activities based 

on the educational model of the University of 

Guadalajara (2007), where academic activities 

are centered on the student, their ways of being 

and learning to be, to know, to do, to live 

together and to undertake. Consequently, its 

implementation is based on the constructivist 

perspective that proposes the search for new 

ways of working with greater flexibility adjusted 

in a pertinent manner for the development of 

competencies, abilities, skills, aptitudes and 

attitudes necessary for personal fulfillment. 

 

With the emergence of the pandemic 

generated by COVID-19, teaching was affected 

in a disruptive way in the approach to the 

thematic contents, going from a face-to-face 

modality to a totally online one; where it was 

necessary the implementation of diverse tools 

and educational platforms to strengthen the 

students' learning. Therefore, students found the 

need to experience the use and management of 

educational platforms with the guidance of the 

teacher, among them Khan Academy (KA), so it 

is relevant to know from the student's 

perspective, the impact of the use of the platform 

in the generation of learning. In such a way that 

it invites the teacher to investigate and innovate 

the approach to content with the incorporation of 

technological tools understood not as an end but 

as a means. 

 

In relation to KA, it is an educational 

platform to strengthen learning in mathematics, 

benefits have been identified on its use as those 

made by Murphy (2014), suggesting that its use 

is positive and better results were obtained in the 

tests applied as well as greater confidence in the 

individual capacity of students.  

 

Research conducted by Brijaldo (2016), 

indicates the benefits of the use of the platform 

in the autonomous promotion of student 

learning, likewise in their KA site document the 

research conducted by Alberson Family 

Foundation (2018), in which they point out that 

students who complete 60% of mathematics in 

their grade increase 1.8 their expected growth in 

the NWEA MAP test, conducted for the 

evaluation of academic progress. 

 

On the other hand Ramirez, and Vizcarra 

(2016), point out that students when using this 

tool increased their academic performance, at 

the same time anxiety is decreased when feeling 

evaluated in mathematical processes, this due to 

considering it as an academic game. 

 

The present study is carried out from a 

descriptive quantitative approach, which has 

allowed us to know the perceptions of CUNorte 

students about the use of the KA platform for 

teaching and learning mathematics with respect 

to three dimensions: motivation, innovation and 

learning.  

 

As a result, the question is answered: in 

what way does the use of the KA platform 

motivate and innovate the generation of learning 

of CUNorte students in mathematics? The 

knowledge derived from the research will allow 

us to find the benefits and limitations that 

improve the application of the tool in practice.  

 

Background 

 

ICT in education 

 

Information and Communication Technologies 

(ICT) have had an impact on the educational 

field for years, and their integration seeks to 

improve the effectiveness of teaching and 

learning in educational organizations.  

 

In this regard Rueda and Guzmán (2018) 

state that the use of ICT in the educational field 

allows pedagogical innovation, digital literacy 

for students and teachers, knowledge 

management, strengthening the teaching-

learning process and educational quality.  

 

Hence, great advances have been 

evidenced in educational processes due to the 

incorporation of ICT, in this regard Herrera, 

"apud Rueda and Guzmán" (2018), states that 

they are opening an era of change in the 

teaching-learning process allowing to propose 

innovative strategies that facilitate the 

development of professional competencies. 

 

Currently there is a great variety of tools 

and platforms of free access in the educational 

field, in recent years their use has been 

increasing, which has allowed new ways of 

learning. Students are the ones who manage their 

learning in a free and spontaneous way through 

the use of ICT, which implies a greater degree of 

responsibility and autonomy in the generation of 

their learning. 
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ICTs in the teaching-learning of mathematics 

 

The incorporation of ICT in the teaching of 

mathematics is relevant for learning processes, 

there is the possibility of greater motivation on 

the part of students and also allows diversifying 

teaching methods by the teacher, Soler et al., 

2017 "apud Grisales" (2018), state that teachers 

should update teaching methods and incorporate 

new strategies and technologies, to generate 

motivation in students and invite them to 

investigate, about the scopes that mathematics 

has in situations of their professional and 

practical life. In other words, the incorporation 

of ICT in the teaching of mathematics is 

fundamental, because they make it easier to 

understand some processes and abstract 

concepts of mathematics. 
 

Also, for Quintero and Jerez (2019) the 

work with ICT becomes important, because they 

develop certain key points to talk about the 

student as the protagonist of their learning, 

which allows to increase motivation by 

awakening the interest to learn and understand, 

they allow the immediacy of transmission and 

reception of information. In this sense, their use 

must be oriented to the understanding of 

mathematical processes and not to the 

performance of routine activities, i.e., we must 

seek to achieve meaningful learning of 

mathematics through the use of ICT. Therefore, 

they are an ideal tool for teaching mathematics.  

 

Khan Academy in the teaching-learning of 

mathematics 

 

KA is a freely accessible platform for interactive 

learning support in science subjects. It offers 

more than 10,000 online educational videos, 

each topic includes exercises and problems with 

real-time solutions. The platform has four main 

components: data, videos, exercises and a user 

community that allows users to interact and 

leave comments on the solution process. On the 

other hand, Rodriguez, Light and Pierson 

(2014), mention that, in relation to the teaching 

of mathematics, positive changes were observed 

on how students learn and their ability to 

generate their learning processes in an active 

way. 

 

 

 

 

 

 

 

 

 

 

This web platform was created in 2006 

by Salman Khan and contains lessons in 

mathematics, art, programming, economics, 

physics, chemistry, biology, medicine and 

finance, among others.  It is a tool that allows 

interactivity, promotes student motivation. In 

addition, it allows the accompaniment of the 

student, that is, the teacher can simultaneously 

monitor the process of students virtually and in 

real time, because KA courses are based on the 

practice of self-assessment exercises, which are 

deployed according to the demonstration of 

previous knowledge, the development of areas 

of opportunity, and the achievement of mastery 

of new knowledge.  

 

The courses begin with a diagnostic test 

that allows recognizing which are the 

mathematical skills consolidated by the student, 

then presents exercises to be solved according to 

a logical mathematical sequence, from lower to 

higher level of complexity, to form and 

strengthen different mathematical skills 

(Ramirez and Vizcarra, 2016.  

 

The self-evaluating exercises allow the 

teacher to make a diagnosis of the student's 

academic situation, in a specific mathematics 

topic and from there a learning path can be 

designed to strengthen the acquired knowledge. 

 

In this sense, the use of the KA platform 

increases the motivation of students, because it 

allows them to learn at their own pace, in 

addition to having the possibility of reviewing 

the lessons as many times as necessary, thus 

consolidating their knowledge while practicing 

with a variety of exercises, i.e., the activity can 

be programmed so that they are always different 

exercises.  

 

Hence, being a flexible platform, it can 

be used as a support and complement to 

classroom work, or it also allows anyone to 

access and work on their own. So it can be an 

element of support for the teacher and for 

students who have other ways of learning 

through visual and interactive activities for the 

understanding of a lesson.  

 

In addition, the use of KA allows 

students to acquire meaningful learning and 

boosts competencies in the area of mathematics, 

basically it is an innovative strategy to learn and 

practice based on video tutorials or quizzes with 

their respective feedback with the objective that 

the student is able to solve mathematical 

problems. While the teacher allows him to give 

a punctualized follow-up to each student and 

feedback on the topics identified as the most 

difficult for the students. 
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 Thus, KA is a platform that provides a 

free digital educational environment easily 

accessible to develop different activities related 

to mathematics topics and other areas. It is able 

to identify pre-knowledge, strengths and 

weaknesses of each student because it is based 

on an artificial learning system. It is a platform 

that allows users to manage their learning. 

 

Methodology  

 

The research was conducted from a quantitative 

approach, descriptive non-experimental cross-

sectional cut, which according to Hernández, 

Collado and Baptista (2014), seek to specify the 

properties, characteristics and profiles of people, 

groups, communities, processes, objects or any 

other phenomenon that is subjected to an 

analysis (p. 80). The Instrument to obtain the 

information was implemented in the first 

semester of the year 2021.  

 

It was oriented to the knowledge about 

the use of the KA platform, with the intention of 

improving its implementation in the teaching of 

mathematics at the higher level, considering the 

dimensions of motivation, learning and 

innovation in the teaching-learning processes, 

according to the approaches of Jara, Cancino and 

Casillas (2019). 

 

The fieldwork consisted of collecting 

data directly with the students, through a survey 

using a structured questionnaire applying the 

Likert scale, which according to Matas (2018), is 

a psychometric instrument in which the 

interviewee indicates agreement or disagreement 

on a statement, item or reagent, which is done 

through an ordered and unidimensional scale, 

(p.30).  

 

The three dimensions of motivation, 

learning and innovation are analyzed through a 

questionnaire that includes five questions in each 

of them, with response options: always, almost 

always, sometimes, almost never and never 

adapted from Brioso (2020), to find out based on 

the guiding question of the work about the 

attitude of students in the use of the KA 

platform, which according to Oskamp and 

Schultz (2009), "apud Hernández, Collado and 

Baptista", an attitude is a learned predisposition 

to respond coherently in a favorable or 

unfavorable way to an object, living being, 

activity, concept, person or its symbols, thus 

attitudes are related to the behavior that is 

maintained around what is referred to.  

 

 

 

 

With respect to validity according to 

Hernandez and Mendoza (2018), three types of 

validity can be used: content, construct and 

criterion validity. The validity in the use of KA 

was taken into consideration the content validity, 

which is established by the judgment of three 

experts considering pertinence, relevance and 

clarity. 

 

Reliability is understood as the capacity 

to replicate congruent results with the same 

instrument when a measurement is made again 

in a similar population (Bernal 2010). To 

determine it, the Cronbach's Alpha coefficient 

was used, in which it has been defined that a 

value above 0.80 is acceptable, therefore, a value 

of 0.962 was obtained, which gives a high 

reliability to the instrument.   

 

The study group was made up of 40 

students from two undergraduate programs at the 

Centro Universitario del Norte of the University 

of Guadalajara, as shown in the following table: 
 

Academic 

programs 

Learning units Population Sample 

Electronics and 

Computers 

Pre-calculus 30 students 12 students 

Integral Calculus 12 students 

Education Mathematical 

Problem 

Formulation I 

10 students 6 students 

 

Table 1 Study group in the use of KA 

Source: Own elaboration 

 

Regarding the sample space, it was 

formed by the students who answered the 

instrument voluntarily. A total of 30 of them 

accepted the invitation and answered the 

questionnaire, which represents 75% of the 

population.  

 

The information obtained was processed 

using Excel for the representation of the data and 

corresponding graphs. The following table 

shows the operationalization which, according to 

Carrasco (2006), consists of describing the form 

or method of how the variable is measured based 

on its conceptual definition, indicating the terms 

in which it should be measured. 

 

 

Table 2 Operationalization 

Source: Own elaboration 

 

 

 

 

 

 

Variable Concept Operational 

definition 

Measuring 

level 

indicators 

Use of 

Khan 
Academy 

It is the use of 

didactic strategy 
through a digital 

platform based on 

b-learning for the 
study of 

mathematics and 

the improvement 

of their learning 
(Jara et al., 

(2019). 

The use of 

Khan 
Acaemyes 

evaluated in 

terms of the 
dimensions 

Motiva-tion,  

Learning and 

Innovation 

Ordinal Never (1) 

 
Almost 

never (2) 

 

Under 

Sometimes 
(3) 

Medium 

 

Almost 

always (4) 

High 

Always (5) 
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Results 

 

In the implementation of the instrument for the 

evaluation of the dimensions of motivation, 

learning and innovation on the use of the 

platform, the following results were obtained 

and are reviewed in each of the dimensions, first 

in a general way (tables) and in a second moment 

considering each of the questions (graphs). 

 

Motivation Dimension 

 

This dimension according to Manrique (2004), is 

necessary for the student to overcome 

difficulties, to be able to learn by developing 

self-confidence and to be aware of his 

capabilities and limitations, it is observed, as the 

interest shown by the student towards learning 

mathematics through technological and didactic 

strategies; motivation was measured in three 

levels: high, medium and low. 

 

As shown in Table 3, generally 

considering 30 students, and that each of them 

would have 5 response options so that the total 

of responses is 150, taken as a basis for obtaining 

the percentages in this dimension, we have the 

levels of motivation in the use of KA. Based on 

the answers to the five questions, 2.66% have a 

low level, 31.33% have a medium level and 66% 

of the respondents have a high level of motivation. 

 
Motivation 

Levels Questions % 

1 2 3 4 5 

Under 1 0 0 0 2 0 2.66 

2 0 1 0 1 0 

Medium 3 3 7 10 17 10 31.33 

High 4 21 20 17 9 19 66 

5 6 2 3 1 1 

 

Table 3 Results in motivation 

Source: Own elaboration 

 

Next, in graphic 1, each of the questions 

is shown with the results obtained, for example 

in question one (Did you solve the exercises 

proposed in Khan Academy?), based on the 

response of the 30 students in the low level 0%, 

medium level 10% and high level 90%. 
 

 
 

Graphic 1 Levels of Motivation in the use of Khan 

Academy 
Source: Own elaboration 

 

Most of the interviewees feel motivated to learn, 

solve the exercises proposed by the platform and 

were facilitated to navigate and find the topics 

and activities on the platform, basically they feel 

motivated in their learning and with the use of 

the platform.  

 

Learning dimension 

 

This dimension refers to the learning obtained 

using the KA platform through a process of 

knowledge acquisition; learning is measured in 

three levels: high, medium and low. 

 

As shown in Table 4, this dimension 

expresses the levels of learning achieved with 

the use of KA, which are characterized by a 

higher proportion of high and medium levels. 
 

Learning 

Levels Questions % 

1 2 3 4 5 

Under 1 0 4 0 0 0 6.66 

2 1 5 0 0 0 

Medium 3 11 9 11 1 3 23.33 

High 4 7 8 13 17 6 70 

5 11 4 6 12 21 

 

Table 4 Learning results 

Source: Own elaboration 

 

With respect to learning, in general, 6.66 

presented a low level, 23.33 a medium level and 

70% a high level, which shows the relevance in 

the use of the platform that allows the 

development of skills in mathematics, improving 

their grades and learning in an entertaining way. 

In other words, in general, the respondents were 

able to improve their learning. 

 

Following the mechanics established in 

the motivation dimension, Graph 2 shows each 

of the questions with the results obtained in 

terms of learning. 
 

66.67%

33.33%

66.67%

73.33%

90.00%

33.33%

56.67%

33.33%

23.33%

10.00%

0.00%

10.00%

0.00%

3.33%

0.00%

I was motivated to learn using Khan

Academy

I seek help from Khan Academy or

other platforms when I am having

trouble with a topic

My learnings were improved when I

used Khan Academy

It was easy for me to navigate and

find the topics/assignments in Khan

Academy

I solved the exercises proposed in

Khan Academy

Motivation

Low Medium High
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Graphic 2 Learning levels in the use of Khan Academy 

Source:  Own elaboration 

 

Innovation Ddimension 

 

This dimension is based on the use of ICT and 

didactic strategies with Open Educational 

Resources offering the opportunity to learn 

mathematics in a different way; innovation is 

measured in three levels: high, medium and low. 

 

As shown in Table 5, this dimension shows the 

three levels of innovation in the use of KA. 

 
Innovation 

Levels Questions % 

1 2 3 4 5 

Under 1 0 0 0 0 0 0.66 

2 0 1 0 0 0 

Medium 3 6 8 9 7 6 24 

High 4 12 13 11 9 13 75.33 

5 12 8 10 14 11 

 

Table 5 Results in innovation 

Source:  Own elaboration 

 

As can be seen in the table, 0.66% of the 

respondents show a low level of innovation, 24% 

show a medium level and 75.33% consider a 

high level of innovation. In general, most of the 

respondents have a high or medium level in this 

dimension, basically here the interviewee made 

use of ICT to learn mathematics in a different 

way, the respondents liked the platform, they 

found it useful because they found a wide 

diversity of resources and with easy access.   

 

The following graph shows each of the 

innovation questions with their respective 

results. 

 
 

Graphic 3 Levels of innovation in the use of Khan 

Academy 

Source: Own elaboration 

 

Discussion 

 

With respect to the results of the research, it is 

identified that the use of KA in the area of 

Mathematics allowed learning in an innovative 

way, that is, the use of the platform represented 

an alternative for the student to learn in a 

different way, and to complement or reinforce 

what was seen in class, the platform has a great 

variety of resources and activities, allowing the 

development of capabilities, competencies and 

skills in students. The findings coincide with 

some research on the subject: 

 

In the study by Ramirez and Vizcarra 

(2016) showed that the use of KA in the 

elementary mathematics course contributed 

significantly in the learning of the participants, 

its use allowed them to remember basic 

knowledge, reinforce their knowledge and learn 

new things.  

 

According to Ruiz (2018), regarding the 

use of KA states that the interaction of the 

students with the TICS was energized, which 

allowed greater understanding, they went from 

being passive participants in the classroom to 

being active agents of their own learning.  While 

in the findings of Chávez (2018) states that the 

use of learning strategies in obtaining final 

grades in the subject of mathematics is 

influenced and improved by the use of Khan 

Academy. 

 

On their account, Jara, Cancino and 

Casillas (2019), showed that the use of KA 

favored the academic performance of the 

students and they felt motivated when 

interacting with the activities in KA.  

90.00%

96.67%

63.33%

40.00%

60.00%

10.00%

3.33%

36.67%

30.00%

36.67%

0.00%

0.00%

0.00%

30.00%

3.33%

The tasks assigned to me by

the teacher were in

accordance with the topics

seen in class

The tasks I completed in

Khan Academy helped me

develop my math skills

I have improved my math

grades by using Khan

Academy

I use Khan Academy as

support tool for other

subjects

When I used Khan Academy

I learned in an entertaining

way

Learning

Low Medium High

80.00%

76.67%

70.00%

70.00%

40.00%

20.00%

23.33%

23.33%

26.67%

40.00%

0.00%

0.00%

0.00%

3.33%

20.00%

I like using this educational

platform as a learning tool.

I found using Khan

Academy helpful in

improving my achievements

I like Khan Academy

because I find what I need

I like Khan Academy

because it contains various

materials that help me.

I like Khan Academy

because I can access it

anytime

Innovation

Low Medium High
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For their part Lou and Jaeggi, "apud en 

Salvatierra, Romero y Flores", (2021) state that 

the implementation of KA for learning shows 

benefits and allows the activation of prior 

knowledge. In their study it was shown that KA 

is a platform that allows to consolidate and 

consolidate the learning of calculus.  

 

Thus, the analysis in the use of the KA 

platform in the teaching-learning process, 

allowed observing the perception of students on 

three dimensions: Learning, Motivation and 

Innovation, most of the interviewees felt 

motivated to learn, they solved the exercises 

proposed by the platform and it was easier for 

them to navigate and find the topics and 

activities on the platform, they considered that 

the use of the platform favors their learning. 

They stated that the platform allowed them to 

learn in an entertaining way, develop math skills 

and improve their knowledge. They also found 

that the educational platform offered a wide 

variety of topics and practice exercises that 

allowed them to reaffirm their learning.  
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Conclusions 

 

As a teacher, it should be clear that the 

implementation of ICT in education is not only 

about integrating technological tools, it is 

necessary to transform practices and 

methodologies in the approach to disciplinary 

content, to enhance its use and allow student 

participation in the construction of their 

knowledge, thus facilitating the acquisition of 

meaningful learning.  

 

In this sense, there are a great number of 

technological tools that the teacher can use for 

the teaching-learning process of mathematics, 

however, a problem is the fear of change, most 

teachers are wary of innovating using ICT, 

making proper use of these, it favors the 

autonomous learning of students, giving them 

the opportunity to take an active role and teach 

them to learn how to learn. 

 

The use of KA in the Precalculus, 

Calculus and Mathematical Problem 

Formulation courses allowed innovation, giving 

the student the opportunity to learn in a different 

way and complement or reinforce what was seen 

in class.  

 

 

 

The use of the platform, which has a 

great variety of digital resources and activities, 

appropriate for the development of skills and 

competencies in the students, allowed them to 

improve their learning in mathematics. 

 

The study showed that the use of KA 

improved the teaching-learning process, the 

interviewees felt motivated to learn using the 

platform, it inspired them confidence and also 

some students used the platform to seek help 

from other subjects. While in the Learning 

dimension, the topics reviewed were in line with 

what they had seen in class, allowed them to 

develop skills, improve their grades and learn in 

a fun way, and in the Innovation dimension, they 

were delighted with the content of the material 

and the easy access to it.  

 

On the other hand, the scope of the study 

is limited, it analyzed the experience of one 

teacher with his groups, however, it makes clear 

the benefits of its use and invites teachers to use 

it for its flexibility and diversification in the 

acquisition of learning in mathematics by 

students in an innovative way. 
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