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INTRODUCTION

The diagnostic assessment of 
knowledge in basic sciences consists 
of identifying the level of learning in 

a given area of knowledge. 

In this case, this evaluation allows 
us to have a diagnostic that helps to 

define the problems faced by the 
social sciences in terms of education 

and the exact sciences in the 
development of new methodologies 
for the teaching-learning process.

3



INTRODUCTION

While the second one, emerges as a 
theory with a constructivist approach, 
that is, it puts the student at the center 

of the learning process, where it 
makes the student responsible for 
generating his own knowledge.

The first theory, with a traditional 
approach, highlights the importance 
of the teacher as the one directly in 
charge of transferring knowledge to 

the student. 

In this regard, talking about the 
teaching-learning process takes us 

back to the two main theories that are 
relevant. 
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REVIEW STATE OF THE ART
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Diagnostic evaluation is understood as a tool that
helps students to become aware of the possession of
certain concepts with which they have to perform
correctly during the course. As facilitators, it allows
teachers to have a diagnosis to level the students'
knowledge and reach the fulfillment of the objectives
expected in the course (Gómez et al., 2011).

That is why, at the beginning of the school cycle,
diagnostic assessment is applied as a strategic tool to
identify inaccuracies in students' knowledge, resulting
from the previous teaching-learning process (Cobeña-
Álava & Yánez-Rodríguez, 2022). In this sense, it is
possible to affirm that students' prior knowledge is the
most important factor, given its influence on learning
(Ausubel, 1983).

Diagnostic assessment as an evaluation instrument
helps to have value judgments, allowing to have the
students' learning level and therefore allows teachers
to deliver quality products in the teaching-learning
process (Martínez & Laurido, 2012). In this regard, it
is important to emphasize that each student has his
own knowledge, the result of his experience and his
own context (Bombelli & Barberis, 2012).

Diagnostic assessment allows teachers to recognize
individual differences in the context of learner
diversity in the classroom (Kahn-Horwitz, &
Goldstein, 2024). Other authors pointed out that the
diagnostic evaluation in the first trimester allows the
identification of students who know and those who
can participate in remedial activities so that at the end
of the course, they obtain the expected knowledge
(Liemans et al., 2024)
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Ordinarily, the teaching-learning theory mainly comprises two models: the traditional approach and the
constructivist approach. First, there is the traditional model, where teaching is the center of this process. Therefore,
the teacher is the main responsible for the transmission of knowledge with a merely expository technique,
contemplating a master class. The student, on the other hand, only listens to the class.

With this model, knowledge is understood as a construction that comes from the outside, from the scientific
knowledge of a subject or discipline, for which the teacher is in charge of organizing the knowledge and preparing
it for exposition. The teacher is the expert, the one who understands the subject, and also masters it, explains it and
is up to date.

Therefore, learning seen from this model, is the way to acquire or increase knowledge in some subject or area for its
subsequent application (Gargallo-López, et al., 2011). In this teaching model, the students' prior knowledge is not
contemplated (Morales et al., 2015). It is reiterative, that the teacher uses exclusively the lecture or expository
lesson, only communication is one-way and rarely becomes bidirectional, only in the space dedicated to questions
and answers. It is worth mentioning that the teacher's material is based on books and the evaluation process is
focused on assessing whether students learned by repeating what they learned (Gargallo-López, et al., 2011). By
way of summary, teaching with this approach focuses on the transmission of knowledge in a certain topic or subject
(Cabrera-Medina et al., 2016).

REVIEW STATE OF THE ART
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Consequently, the second model of constructivist approach refers to learning, here learning is the center of the 
process. Therefore, the learner is primarily responsible for the creation of his or her own knowledge, while the 
teacher is merely a facilitator of knowledge (Gargallo-López, et al., 2011). In this sense, the teaching-learning 

process, now is not conceived as the mere transmission of knowledge, but now knowledge is constructed, 
including the accumulation of the previous learning process, through experiences and contemplates acquiring 
knowledge to an already existing one, capable of being modified or reorganized according to the mind of each 

person (Piaget, 1950). 

Therefore, the learning techniques to be used by teachers focus on those with an active cooperative method, as 
opposed to those used previously, with respect to the traditional passive method. This is due to the Copernican 

revolution, where the focus of the teaching process is more concentrated on learning and, therefore, the teacher's 
approach is defined as a guide, tutor or facilitator, while the student acquires his own knowledge (Tünnermann, 

2011).

The constructivist theory has five objectives: 1) To understand and express scientific messages with oral and 
written property; 2) To interpret and represent scientific concepts correctly; 3) To apply strategies for problem 

solving; 4) To plan and carry out scientific activities in teams; 5) To reason based on their own criteria according 
to the context (Harré,1986; Osborne,1996; Insausti & Merino, 2000).

REVIEW STATE OF THE ART



REVIEW STATE OF THE ART
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Therefore, it is important to emphasize that the profile of the university professor 
must comply with two fundamental aspects, the first is to know the content and 
the second is to have pedagogical knowledge of the content, i.e., to know the 
subject and transmit the knowledge (Carreira & Zabalza, 2024). Now, the modern 
teaching-learning process must be addressed by updating knowledge and skills. 
In order to reduce the work overload of teachers, an appropriate management 
system must be introduced (Al Aimun et al., 2024). Finally, the machine learning 
algorithm can also be used in the evaluation system (Li, 2024).



INTRODUCTION
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H0: The Diagnostic Assessment Initial 
(DAI) in basic sciences and differential 
and integral calculus has no significant 
relationship with the Teaching-Learning 

Process (TLP) with traditional and 
constructivist approach in a university 

environment.

-Ha: The Diagnostic Assessment Initial (DAI) in 
basic sciences and differential and integral 

calculus has a significant relationship with the 
Teaching-learning Process (TLP) with a 

traditional and constructivist approach in a 
university environment.

HYPHOTESIS



METHODOLOGY

10

Research type

• Quantitative

• Descriptive 

• Correlational

• Cross-
sectional 
study

Measure 
instrument 

• 11 items

• Expert judgment

• Cronbach´s Alpha 

• 313 studentsn =

• Descriptive statistics

• SPSS Statistics 25
Data analysis

• Pearson´s correlation
Hypotheses 

testing

Impact measure

Diagnostic 
Assessment Initial 
(DAI)

Teaching-
Learning Process 
(TLP)



RESULTS

The instrument applied showed
validity by accurately measuring the
variables described in the research.
This was also corroborated by
calculating the Cronbach's Alpha
index, with which favorable results
were obtained that were higher than
the parameters established to
classify the instrument as a valid
and reliable measurement scale (see
table 1):
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Box 1 
Table 1 

Calculation of Cronbach's alpha index. 

 

Variables 

Cronbach's Alpha  

> .70 

(Nunnally, 1978) 

MKHS, CKHS, PKHS, DMTS, GCKD, 
PHKD, CAKD, DICS, SQMD, SQMI, 

KAADI 

0.82 

 

  Source: Own elaboration (2024). 

 

313 students participated in the

survey, of which 210 were women

and 103 were men, which in

percentage terms corresponds to

67% and 33% respectively (see

graph 1):

Total number of students

participating in the study varied

from year to year, considering

that student enrollment is not

always the same: 67 in 2020, 133

in 2021, 60 in 2022 and 53 in

2023 (see graph 2):

Box 3 
 

 
 

Graph 2 

Number of students participants by year.  

      Source: Own elaboration (2024). 

 

Box 2 
 

 
 

Graph 1 

Number of participants by sex.  

      Source: Own elaboration (2024). 

 



RESULTS

In this research, in 2020 to 2023
there was a favorable gap given
between the mean of the Diagnostic
Assessment Initial (DAI) and The
Teaching-Learning Process (TLP)
(see graph 3):

12

The impact of the implementation

of the Teaching-Learning Process

(TLP) in relation to the

Knowledge Application Activity in

Derivatives and Integrals

(KAADI) (see graph 4):

The measures of central tendency

are shown below exclusively for

the variables of the Diagnostic

Assessment Initial (DAI) (see

table 2).

Box 4 
 

 
 

Graph 3 

Diagnostic Assessment Initial (DAI) and the Teaching-

Learning Process (TLP) over 2020 to 2023.  

   Source: Own elaboration (2024). 

 

Box 5 
 

 
 

Graph 4 

Diagnostic assessment variables and their impact on the 

teaching-learning process.  

      Source: Own elaboration (2024). 

 

Box 6 
Table 2 

Central tendency measures about Diagnostic 

Assessment Initial (DAI). 

 
Variable N Min Max Mean Standard 

deviation 

MKHS 313 1.00 10.00 7.94 1.65 

CKHS 313 1.00 10.00 7.16 2.22 

PKHS 313 1.00 10.00 6.53 2.05 
DMTS 313 6.00 10.00 8.21 1.13 

GCKD 313 1.00 10.00 7.55 1.66 

PHKD 313 1.00 10.00 6.09 2.01 

CAKD 313 1.00 10.00 6.53 2.01 

DICS 313 6.00 10.00 9.07 1.04 

SQMD 313 1.00 10.00 6.74 1.94 
SQMI 313 1.00 9.00 5.50 2.26 

 

  Source: Own elaboration (2024). 

 



RESULTS

Variable Knowledge Application
Activity In Derivatives And
Integrals (KAADI), the mean was
8.58 as already mentioned (see
graph 4) and the minimum value
was 7 and the maximum was 10,
while the standard deviation was
0.85 (see table 3)
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The maximum value was 9.40,

since the averages of the variables

mentioned were considered and

the standard deviation was 1.12,

which represents that all the

values are very close to the mean,

the expected value (see Table 4)

Diagnostic Assessment Initial (DAI) in

basic sciences and differential and

integral calculus has a significant

relationship with the Teaching-Learning

Process (TLP) with a traditional and

constructivist approach in a university

environment. (see table 5)

Box 7 
Table 3 

Central tendency measures about Teaching-Learning 

Process (TLP). 

 
Variable N Min Max Mean Standard 

deviation 

KAADI 313 7.00 10.00 8.58 0.85 

 

  Source: Own elaboration (2024). 

 

Box 8 
Table 4 

Central tendency measures about Diagnostic 

Assessment Initial (DAI) and the Teaching-Learning 

Process (TLP).  

 
Variable N Min Max Mean Standard 

deviation 

DAI 313 3.00 9.40 7.13 1.12 
TLP 313 7.00 10.00 8.58 0.85 

 

 

  Source: Own elaboration (2024). 

 

Box 9 
Table 5 

Pearson´s correlation calculation. 

 
 DAI TLP 

DAI Pearson´s 

correlation 

1 .604** 

Sig. 

(bilateral) 

 0.000 

N 313 313 

TLP Pearson´s 
correlation 

.604** 1 

Sig. 

(bilateral) 

0.000  

N 313 313 

** The correlation is significant at the 0.01 level 

(bilateral). 

 

  Source: Own elaboration (2024). 

 



ANNEXES

Below are the items evaluated in the instrument 
applied, which consists of two central variables, 
the first variable referring to the Diagnostic 
Assessment Initial (DAI) in basic sciences and 
differential and integral calculus, which was 
measured with 10 internal variables and the 
second referring to the implementation of the 
Teaching-Learning Process (TLP) which was 
measured with only one variable when applying 
the knowledge acquired in differential and 
integral calculus (see table 6).
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Box 10 
Table 6 

Items and variables of the instrument applied. 

 

Central 

Variable 
Variable Item 

DAI 

MKHS 
Mathematics Knowledge in 

High School 

CKHS 
Chemical Knowledge in 

High School 

PKHS 
Physics Knowledge in High 

School 

DMTS 
Diagnostic Mathematics 

Test Score 

GCKD 
General Chemical 1 

Knowledge in Degree 

PHKD 
Physics Knowledge in 

Degree 

CAKD 
Calculus Knowledge in 

Degree 

DICS 
Differential and Integral 

Calculus Score 

SQMD 
Self-Qualification when 

Making Derivatives 

SQMI 
Self-Qualification when 

Making Integrals 

TLP KAADI 

Knowledge Application 

Activity in Derivatives and 

Integrals 
 

 

  Source: Own elaboration (2024). 

 



CONCLUSION

It is well known that since the human being is born, he is ready to absorb the 
knowledge that the world offers him and his learning system is uncovered. It 
is also important to emphasize that the student's attitude towards learning has 

an influence on this process, because he will have to dedicate his mental 
structures to retain and apply knowledge, with the purpose of turning 
knowledge into meaningful learning, creating his own concepts and 

reflections about the topics he faces daily, from his particular life with daily 
life to the academic part in the classroom.

As a conclusive point, the diagnostic assessment is significantly related to 
the teaching-learning process; therefore, by applying this tool correctly and 
interpreting it correctly, it has a significant impact on the teaching-learning 
process, i.e., the teacher knows the level of knowledge of the students and 

from there establishes a work plan to level the students' knowledge and thus 
initiate the teaching of new knowledge established in the course to promote 

or guide learning.

15



REFERENCES

16

• Antecedents

• Carreira, J. M., & Zabalza, M. A. (2024). Undergraduate radiodiagnostic professors. Radiología, 66(1), 94-101.

• Cobeña-Álava, J., & Yánez-Rodríguez, M. A.  (2022). La evaluación diagnóstica y su influencia en el proceso de enseñanza aprendizaje en estudiantes de educación general básica. Polo del Conocimiento: Revista científico-profesional, 7(6), 
1498-1513.

• Kahn-Horwitz, J., & Goldstein, Z. (2024). English foreign language reading and spelling diagnostic assessments informing teaching and learning of young learners. Language Testing, 41(1), 60-88.

• Li, D. (2024). An interactive teaching evaluation system for preschool education in universities based on machine learning algorithm. Computers in Human Behavior, 157, 108-211.

• Liemans, J., Lacourt, L., Santoro, L., Cauchie, D., & Bruyninckx, M. (2024). Participation in remedial activities to overcome a lack of basic skills in mathematics: analysis of the evolution of the student’s results involved in an assessment 
device in a psychological and educational sciences program. In INTED2024 Proceedings (pp. 4390-4397). IATED.

• Basics

• Al Aimun, A., Ahmad, M. E., Singha, P., Karim, S. I., & Chakraborty, S. (2024). Assessment In Educational Science: An Insight Of A Government College In Sylhet. IOSR Journal Of Humanities And Social Science, 29(3), 42-52

• Ausubel, D. (1983). Teoría del aprendizaje significativo. Fascículos de CEIF, 1(1-10), 1-10.

• Gómez, B. R., Maldonado, C. R., Giraldo, E. L., González, D. R., & Ospina, A. O. (2011). Evaluación diagnóstica inicial en programas de educación superior virtual de la Católica del Norte Fundación Universitaria. Estudio 
cuasiexperimental. Revista Virtual Universidad Católica del Norte, September-December 2011 (34), 60-77.

• Piaget, J. (1950). The Psychology of Intelligence. New York: Routledge.

• Tünnermann, C. (2011). El constructivismo y el aprendizaje de los estudiantes. Universidades, (48), 21-32.

• Supports

• Gargallo-López, B., Suárez-Rodríguez, J., Garfella-Esteban, P. R., & Fernández-March, A. (2011). El cuestionario CEMEDEPU. Un instrumento para la evaluación de la metodología docente y evaluativa de los profesores universitarios.
Estudios sobre educación, 21(Diciembre), 9-40.

• Martínez, J. L., & Laurido, C. (2012). Evaluación diagnóstica de conocimientos científicos en dos cursos de educación secundaria mediante un mismo instrumento de autoevaluación. Revista de la Asociación Colombiana de Ciencias 
Biológicas, 1(24), 90-96.

• Differences

• Cabrera-Medina, J. M., Sánchez-Medina, I. I., & Rojas-Rojas, F. (2016). Uso de objetos virtuales de aprendizaje ovas como estrategia de enseñanza–aprendizaje inclusivo y complementario a los cursos teóricos–prácticos. Revista educación en 
ingeniería, 11(22), 4-12.

• Insausti, M. J., & Merino, M. (2000). Una propuesta para el aprendizaje de contenidos procedimentales en el laboratorio de física y química. Investigações em Ensino de Ciências, 5(2), 93-119.

• Morales, L. M., Mazzitelli, C. A., & Olivera, A. D. C. (2015). La enseñanza y el aprendizaje de la física y de la química en el nivel secundario desde la opinión de estudiantes. Revista electrónica de investigación en educación en ciencias, 
10(2), 11-19.

• Discussion

• Bombelli, E. C., & Barberis, J. G. (2012). Importancia de la evaluación diagnóstica en asignaturas de nivel superior con conocimiento preuniversitario. Revista Electrónica Gestión de las Personas y Tecnología, 5(13), 1-9.

• Harré, R. (1986). Varietes of realism: A rationale for the natural sciences. Oxford: Brasil Blackwell.

• Osborne, F.J. (1996). Beyond Constructivism. Sci. Educ., 80(1), 53-82.

https://doi.org/10.1016/j.rxeng.2023.07.004
https://dialnet.unirioja.es/servlet/articulo?codigo=9042512
https://doi.org/10.1177/02655322231162838
https://doi.org/10.1016/j.chb.2024.108211
https://doi.org/10.21125/inted.2024.1132
https://doi.org/10.9790/0837-2903064252
https://www.colegioimi.net/uploads/2/3/2/3/23231948/aprendizaje_significativo.pdf
https://www.redalyc.org/articulo.oa?id=194222473004
https://doi.org/10.4324/9780203164730
https://www.redalyc.org/articulo.oa?id=37319199005
https://hdl.handle.net/10171/22511
https://revistaaccb.org/r/index.php/accb/article/view/79
https://educacioneningenieria.org/index.php/edi/article/view/602
https://www.if.ufrgs.br/cref/ojs/index.php/ienci/article/view/613
http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1850-66662015000200002
http://www.redalyc.org/articulo.oa?id=477847114004
https://philpapers.org/rec/HARVOR-2
https://doi.org/10.1002/(SICI)1098-237X(199601)80:1<53::AID-SCE4>3.0.CO;2-1


© 2009 Rights Reserved | ECORFAN,S.C. (ECORFAN®-México-Bolivia-Spain-Ecuador-Cameroon-Colombia-Salvador-GuatemalaParaguay-Nicaragua-Peru-Democratic Republic of Congo-Taiwan)

ECORFAN®

© ECORFAN-Mexico, S.C.

No part of this document covered by the Federal Copyright Law may be reproduced, transmitted or used in any form or medium, whether graphic, electronic or mechanical, including but

not limited to the following: Citations in articles and comments Bibliographical, compilation of radio or electronic journalistic data. For the effects of articles 13, 162,163 fraction I, 164 fraction I, 168, 169,209

fraction III and other relative of the Federal Law of Copyright. Violations: Be forced to prosecute under Mexican copyright law. The use of general descriptive names, registered names, trademarks, in this

publication do not imply, uniformly in the absence of a specific statement, that such names are exempt from the relevant protector in laws and regulations of Mexico and therefore free for General use of the

international scientific community. BCIERMMI is part of the media of ECORFAN-Mexico, S.C., E: 94-443.F: 008- (www.ecorfan.org/ booklets)


