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Introduction

The search for didactic strategies to improve learning in undergraduate students Is a constant task
for the teaching activity, given the prevalence of lack of knowledge in basic conceptualizations of
chemical science, such as chemical nomenclature.

These deficiencies are
detected from the initial levels
of academic training:
secondary school, high school
and even in their first
approaches to this science
during the learning units of
the university career.




Introduction

Among the obstacles detected by some researchers on the subject of learning chemical
nomenclature.

* |t i1s worth mentioning the confusion of rules after
a memorized learning, short term and little
reflexive about what is learned.

« As well as the disconnection between the
concepts studied and the belief that this learning
IS complicated.

« Also, it is found that the subject taught is isolated
from the context of the student, limiting the
relationship with the environment and particular
Interests.




Introduction

What is the relationship between the implementation of ludic didactic strategies by
teachers with the significant learning of chemical nomenclature in undergraduate
students?

Ho: The implementation of ludic
didactic strategies by teachers
does not have a significant
relationship with the meaningful H,: The implementation of ludic didactic

learning of chemical nomenclature strategies by teachers has a significant
of undergraduate students. relationship with the meaningful learning
of chemical nomenclature of
undergraduate students.




Teaching-learning
Teaching-learning process is conceived not only as a
mere transmission of knowledge, but as a process of
reconstruction, involving the accumulation of
different learning experiences (Piaget, 1950). The
techniques used are active cooperative learning as
opposed to traditional passive learning.

Traditional teaching
Teaching-centered model defines knowledge as an external
construction based on the scientific knowledge of a
discipline shared by the teacher in an organized manner,
who is an expert, understands, dominates, explains and is
updated on the topics

Constructivist learning

A very important event in pedagogy is the so-called
Copernican revolution, where the focus shifts from teaching
processes to learning processes, that is, on the learner. This
does not mean that the role of the teacher is unknown, but
rather that the figure of the teacher changes to being a
guide, a tutor, a facilitator of learning (TtUnnermann, 2011).
So, the acquisition of knowledge is a process that is
incorporated into pre-existing knowledge in the mind of the
learner that can be modified or reorganized according to
each individual (Piaget, 1950).
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Meaningful learning

Currently, in educational teaching, the concepts of stimulus,
response and positive reinforcement have been replaced by
meaningful learning, conceptual change and constructivism. At
this time, quality teaching, considered as good, should
contribute to conceptual change that facilitates meaningful
learning (Moreira et al., 1997).

Ludic didactic

The aspects of didactic strategies are united in ludic learning,
both teaching, learning and evaluation. This turns the teacher's
work into an interactive and reflective practice that impacts on
teaching innovation. The student is the center of learning and
the teacher the driver to achieve the desired learning (Gutierrez-
Delgado et al., 2018).
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Gamification

Classic teaching model has been modified by the new
educational trends of active student participation,
where students actively influence their learning and
gamification arises from these trends (Corchuelo,
2018).

Conectivism

Connectivism is a new theory of the digital era
(Siemens, 2004), with new technologies such as:
wikis, social networks, blogs, among others. In
addition to having unlimited access to the computer
world at the moment, students can control their own
learning path (Hernandez, 2008).

Ludic

Ludic refers to the pleasurable and fun action, which
Is free and voluntary, it may or may not have rules, if
there are rules it is a game. Therefore, the game in
education has two functions: ludic and educational
(Gutierrez & Barajas, 2019).



Methodology

Research type and design. The current research
presents a quantitative and qualitative approach, of a
non-experimental type with cross-sectional cut (Bernal,
2016; Hernandez et al., 2014).

Variables: Ludic didactic strategies variable and
meaningful learning variable

Participants: 104 students of the Bachelor's Degree
in  Pharmaceutical Chemical Biologist, who
y voluntarily agreed to participate in the "Chemical
\ ' Nomenclature Workshop Course”, within the
[JI |} -scientific and cultural event called "Week of the
Pharmaceutical Chemical Biologist".

Measuring instrument

The instrument used to measure the implementation of
ludic didactic strategies in the meaningful learning of
undergraduate students consisted of 15 items, of which 9
were evaluated on a 10-point Likert scale. The remaining
6 items evaluated qualitative variables, of which, 1 was
evaluated in terms of time, 1 was evaluated in terms of
knowledge of the three types of nomenclature, 2 evaluated
the perception of the games and the preference of these,
and the last 2 were open-ended questions regarding the
opinion of the didactic strategy in which they participated.

This instrument was validated by means of the expert
judgment technique and the reliability test was carried out
by calculating Cronbach's Alpha.

| Data analysis: Data were processed with
the statistical program SPSS (Statistical
Package for the Social Sciences) version 25
and Microsoft Excel spreadsheet software.
Descriptive statistics were used for data
analysis, measures of central tendency,
graphs and hypothesis testing.



Methodology

Procedure:

Within the program of the
scientific and cultural event
called "Week of the
Pharmaceutical Chemist
and Biologist", we offered
the "Chemical
Nomenclature Workshop
Course" with a duration of
2 hours, which was enough
time to implement the
didactic and ludic
strategies.

First, an explanation of
chemical nomenclature
was given, which
included: nomenclature of
elements, ancient and
current nomenclature,
types of nomenclature
(systematic, stock and
traditional). At the same
time, the games portal
Cerebriti
(https://www.cerebriti.co
m/) and Aula of Red
(https://aulaenred.fundac
ionibercaja.es/) were
used, which are virtual
platforms originating in
Spain, where free access
to ludic didactic tools, i.e.,
different games as a fun
way to learn, is available.



Methodolog

Likewise, the traditional games catalogued
by the theory as adaptable structures were
used: Memorama, on the concepts of
oxide, hydroxide, anhydride, etc., and
review of the endings of hydracid acids,
metals with 2, 3 and 4 oxidation states.
Dominoes were also used to review the
formation of various compounds in
molecular form. And as an integrating
game, the virtual platform Kahoot
(https://kahoot.it/) was used to review
what was learned.




Methodology

F

Additionally, undergraduate students were
recommended some applications to install on
their cell phones to continue improving their
learning
(https://www.quimitube.com/aplicaciones-
moviles-para-formulacion-quimica/,
https://www.yoformulo.com/,
https://play.google.com/store/apps/details?id
=com.chemist&hl=es_MX). As well as the book
of Chemical Nomenclature by Solis Correa,
2009, published by Patria, which contains an
interactive CD for practice.

At the end of the workshop course, after the
implementation of the ludic didactic strategies
for meaningful learning, the measurement
instrument with 15 items was applied virtually,
using the Google Forms virtual platform
(https://docs.google.com/forms/u/0/), from
which the databases were obtained for
subsequent analysis.



Results

The measurement instrument used, in addition to having been evaluated by expert judgment,
the Cronbach's Alpha Index was calculated and presented values above .700 as indicated by

Nunnally (1978) and Hair et al. (1999). This proved that the scale is valid and reliable (see
Table 1).

Cronbach's Alpha
Variables >.700
(Nunnally, 1978)

LCNSS1, LCNHS2, LCNGC3,
KSCE6, KTCN7, KSCN8, KSCN9, 0.790
ACNC10, ACNLSC11

Table 1 Calculation of Cronbach's alpha index. Source: Own elaboration (2023).

Of the 15 items that made up the measurement instrument, 6 of these correspond to
qualitative variables, i.e., for their analysis, the responses issued by the students had to be

categorized, for subsequent counting and quantitative analysis (Bernal, 2016; Hernandez et
al., 2014).



Results

6%

“lday =2-6day = 7day = Allsemester “Yes mNo  Maybe

Graph 2 Knowledge of the types of traditional, systematic and stock

Graph 1 Time devoted to the study of chemical _
nomenclature. Source: Own elaboration (2023).

nomenclature in the learning unit General Chemistry 1.
Source: Own elaboration (2023).
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~ Boring
@ | learned and reviewed what | knew
Fun

@ | just had fun and didn't learn anything ~ Dominoes = Kahoot =~ Memorama = None = All

Graph 3 Perception of the didactic games used. Source: Own Graph 4 Effectiveness of didactic games used for learning. Source:
elaboration (2023). Own elaboration (2023).
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1% 12% 9% 1%

~ Good and excellent

= Practical, easy and fun learning tool
Innovation in teaching

= Motivation to learn

= Can be more complex

“ More profound, non-basic teaching
= Excellent workshop course
Important, interesting and enjoyable
m Teaching innovation
m Constant workshop course and more time

Source: Own elaboration (2023) course. Source: Own elaboration (2023).



Results

Regarding the initial learning (MLI) the minimum
value obtained was 1 and the maximum was 10, the
mean was 5.98 and the standard deviation was 1.481.

For the analysis and interpretation of the 9 quantitative variables For the final learning and knowledge achieved, that
of the instrument, measures of central tendency were used (see is, meaningful learning (MLF) the minimum value
Table 2). was 6 and the maximum was 10, the mean was 9. 62

and the standard deviation was 0 > 1. Finally, the
effectiveness of the didactic ludic strategies (EDLS)
in the students' meaningful learning had values

LCNSS1 104 1 10 3.56 2.584 between 3 and 10 as maximum, the mean was 9.59
LCNHS2 104 1 10 452 7 569 and the deviation between 1 > 2 (see Table 3).

LCNGC3 104 1 10 6.27 2.358

KSCE6 103 3 10 7.34 1.432

KTCN7 104 1 10 6.32 1.907 ML 104 1 10 508  1.481
KSCN8 104 1 10 7.01 2.152 MLF 104 6 10 9.62  0.828
KSCN9 104 1 10 6.66 1.831 EDLS 104 3 10 9.59  1.094
ACNC10 104 6 10 9.62 0.828 Table 3 Central tendency measures. Source: Own
ACNLSC11 104 3 10 9.59 1.094 elaboration (2023).

Table 2 Central tendency measures. Source: Own elaboration
(2023).



Results

In order to perform the hypothesis test to find the relationship between the variables MLF and EDLS, Pearson's correlation
coefficient was calculated. The existence of a very strong relationship between both was detected, thus testing the central
hypothesis, where the null hypothesis is rejected and the alternative hypothesis is accepted, i.e., the implementation of ludic
teaching strategies by teachers has a significant relationship with the meaningful learning of chemical nomenclature of
undergraduate students (see Table 4).

MLF EDLS
MLF Pearson’s correlation 1 A66**
Sig. (bilateral) 0.000
N 104 104
EDLS Pearson’s correlation A66** 1
Sig. (bilateral) 0.000
N 104 104

Table 4 Cronbach's alpha index calculation. Source: Own elaboration (2023).
** The correlation is significant at the 0.01 level (bilateral).




Annexes

The items evaluated in the instrument are shown below (see Table 5).

LCNSS1 Learning in chemical nomenclature in secondary school.
LCNHS2 Learning in chemistry nomenclature in high school.

LCNGC3 Learning chemical nomenclature in General Chemistry 1.
TIMECN4 Study time of chemical nomenclature in General Chemistry 1.
TYPECN5 Knowledge of chemical nomenclature types: traditional, systematic and stock.
KSCE6 Knowledge of the symbols of chemical elements.

KTCN7 Knowledge of traditional chemical nomenclature.

KSCNS8 Knowledge of systematic chemical nomenclature.

KSCN9 Knowledge of stock chemical nomenclature.

ACNC10 Assessment of the chemical nomenclature workshop course.
ACNLSC11 Assessment of chemical nomenclature learning ludic strategies.
PDGL12 Perception of didactic games for learning used.

EDGL13 Effectiveness of didactic games for learning used.

PDGL14 General perception of the didactic games for learning used.

GRENETS Items aftf VEARBTESH Bl ST A DIIRA S8t W B 488 Ftion (2023).



Conclusions

The evolution of the teaching-learning
theory, the emergence of new theories such
as constructivism, meaningful learning, ludic,
gamification and connectivism.

In which the student is increasingly made
responsible for his own learning and the role
of facilitator or guide is given to the teacher.

It is possible to conclude that it is imperative
to design new didactic strategies that include
both information technology tools and face-

to-face activities, in order to involve students
in their learning and make it meaningful.




Conclusions

;
y
@g .J? g That is why the role of the teacher has not
A great challenge facing educational N R N n been distorted; on the contrary, now, in
research is to teach students to "learn to W }ﬁ | ; addition to being knowledgeable about
learn". ! UUA the subjects, he must have pedagogical
“ MM T didactic skills to promote learning.

This does not detract from the fact that
learning is found in each individual, who is
responsible for selecting the learning
content, which must be linked to the
objectives of each subject.
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