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ABSTRACT

This research aims to evaluate the effectiveness of a learning website based on the Interactive Lecture 
Demonstration (ILD) model in improving students’ critical thinking skills in the Primary School Teacher 
Education Study Program (PGSD). The research method used was an experiment with a pretest-posttest 
design and involved two groups, namely the experimental class and the control class, each consisting of 76 
Primagraha University students. The experimental class received learning through an ILD-based website, 
while the control class used conventional methods. The analysis showed that the experimental class’s average 
posttest score (81,86) was higher than the control class’s (74,00). The N-Gain value for the experimental 
class reached 0,62 (62 %) with the interpretation of “quite effective”, while the control class was only 
0,34 (34 %), which was classified as “not effective”. The independent sample t-test produced a significance 
value (Sig. 2-tailed) of 0,003 < 0,05, which shows a significant difference between the two groups. The ILD 
website was developed based on Mayer’s multimedia theory and is equipped with interactive features such 
as animation, video and reflective activities that can encourage active student participation. This research 
concludes that the use of ILD-based websites is not only relevant to 21st century learning needs, but is also 
able to improve critical thinking skills significantly. This website is an alternative innovative learning solution 
that can be applied in the context of higher education, especially in the PGSD program.

Keywords: Learning Website; Interactive Lecture Demonstration; Critical Thinking; PGSD; Educational 
Technology.

RESUMEN

Esta investigación busca evaluar la efectividad de un sitio web de aprendizaje basado en el modelo de 
Demostración de Clases Interactivas (DCL) para mejorar las habilidades de pensamiento crítico de los 
estudiantes del Programa de Estudios de Formación del Profesorado de Primaria (PEFP). El método de 
investigación empleado fue un experimento con un diseño pretest-postest, que involucró a dos grupos: 
la clase experimental y la clase de control, cada una compuesta por 76 estudiantes de la Universidad de 
Primagraha. La clase experimental recibió aprendizaje a través de un sitio web basado en DCL, mientras que 
la clase de control utilizó métodos convencionales. El análisis mostró que la puntuación promedio de la clase 
experimental en la prueba posterior (81,86) fue superior a la de la clase de control (74,00). El valor de N-Gain 
para la clase experimental alcanzó 0,62 (62 %), con la interpretación de “bastante efectiva”, mientras que la
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clase de control fue de tan solo 0,34 (34 %), la cual se clasificó como “no efectiva”. La prueba t de muestras 
independientes arrojó un valor de significancia (Sig. bilateral) de 0,003 < 0,05, lo que indica una diferencia 
significativa entre los dos grupos. El sitio web de ILD se desarrolló con base en la teoría multimedia de 
Mayer y cuenta con funciones interactivas como animación, video y actividades reflexivas que fomentan 
la participación activa del alumnado. Esta investigación concluye que el uso de sitios web basados   en ILD 
no solo es relevante para las necesidades de aprendizaje del siglo XXI, sino que también puede mejorar 
significativamente las habilidades de pensamiento crítico. Este sitio web es una solución de aprendizaje 
innovadora y alternativa que puede aplicarse en el contexto de la educación superior, especialmente en el 
programa de Desarrollo Universitario Preuniversitario (PGSD).

Palabras clave: Sitio Web de Aprendizaje; Demostración de Clase Interactiva; Pensamiento Crítico; PGSD; 
Tecnología Educativa.

INTRODUCTION
In the 21st century, globalization and technological advances have significantly transformed human lifestyles. 

The rapid development of science and technology requires education systems to adapt, especially in preparing 
students with essential 21st-century skills such as critical thinking, creativity, communication, collaboration, 
and technological literacy.(1,2,3)

Scientists study natural phenomena and the physical world.(4) Science places emphasis on direct experience 
to scientifically investigate and understand the patterns and beauty of nature, allowing for a deeper 
understanding of the surrounding environment. Science learning is directed at developing a learning domain 
that reaches a high level of understanding, enabling students to hone skills related to natural phenomena in 
a comprehensive manner.(4) One very important skill is the ability to think, which includes the ability to think 
critically, creatively, and the ability to solve problems.(5) Wallace(6) defines critical thinking skills as a way 
to carefully consider subjects, content or problems to improve the quality of responsible decision making. 
Meanwhile, according to Yilamaz(7), critical thinking skills are the ability to test assumptions, identify hidden 
values, evaluate evidence, and assess conclusions. In this context,(8) emphasizes that critical thinking activities 
can be improved through effective problem solving, which allows understanding a problem from concrete 
knowledge concepts to a more contextual understanding. This helps increase students’ experience and ability 
to think more advanced, critically, creatively, and have a strong drive to face developments in science and 
technology in the 21st century.(9)

In science learning, many researchers measure students’ critical thinking skills. According to research 
conducted by (10), there is a lack of training in the critical thinking process provided by the lessons, evaluations 
and curriculum used. Apart from that, there is a similar opinion,(11) which states that students’ lack of ability 
to evaluate conclusions is the cause of their low critical thinking abilities. In addition, Pradana(12) and Azizah et 
al.(13) state that educators fail to create effective learning strategies to improve students’ critical thinking skills 
and only focus on the teacher without encouraging students.(12,13) Furthermore, (14) explains that the low level 
of critical thinking skills is also caused by science learning methods or models that cannot develop these skills. 

Learning model Interactive Lecture Demonstration (ILD) is expected to increase student participation in 
learning.(15) In this model, the teacher carries out demonstrations with certain tools and materials, so that 
students can see and feel the concepts being studied directly.(16) Apart from that, the website-based ILD learning 
model can be developed to be more interactive and dynamic by adding web-based technology. In this model, 
students can access learning materials through an attractive website platform. Websites can be used to provide 
additional material, explain concepts in more depth, and provide opportunities for students to participate 
actively in learning.(17) Websites also provide students with opportunities to participate in educational content 
and activities as they become active participants in learning, positively influencing their performance. 
According to Aljraiwi(18), building cooperative relationships and positive communication between participants 
results in the exchange of experiences, problem-solving skills, critical thinking, learning independence, and 
competitiveness.

ILD which is an abbreviation of Interactive Lecture Demonstration, is a learning method that focuses on an 
approach to understanding scientific concepts through visual demonstrations and aims to help students believe 
that the concepts being studied can be explained and proven by Wijanarka et al.(19). The ILD model is a learning 
approach that is based on general principles of understanding and involves inquiry methods, where teachers/
lecturers use interactive demonstrations, encourage collaboration in small groups, and emphasize interaction 
in class such as discussions so that it is suitable for application in higher education, namely for students.(20) 
1) Observation, 2) Explanation, and 3) Reflection are the stages of the ILD learning model which are based on 
common sense. In the first stage of learning, students observe the teacher/lecturer demonstrating a problem. 

 Salud, Ciencia y Tecnología. 2025; 5:1081  2 

ISSN: 2796-9711

https://doi.org/10.56294/saludcyt20251801


In the next stage, students are given problems that arise from observations and are asked to explain the 
solution. In the final stage, the teacher/lecturer guides students to draw conclusions based on the relationship 
between the observed phenomena and the concepts that have been studied.

In the context of higher education, developing students’ critical thinking skills is one of the main focuses, 
especially in the Elementary School Teacher Education (PGSD) study program. Although much research has been 
done on effective teaching methods, there is still a lack of understanding of how the model Interactive Lecture 
Demonstration (ILD) can be optimally integrated in online learning to improve students’ critical thinking skills.
(21,22) This research aims to fill this gap by exploring the effectiveness of ILD-based websites in the PGSD context.

The urgency of this research is increasing along with the development of information technology which 
influences the way students learn. Websites designed with the ILD model can provide interactive and interesting 
learning experiences, which are expected to encourage students to be more active in the learning process and 
improve their critical thinking skills.(23) However, there is still little research that specifically examines the 
impact of using ILD-based websites on increasing critical thinking among PGSD students. Thus, this research not 
only contributes to the development of educational theory, but also provides practical implications for teaching 
in PGSD. It is hoped that the results of this research will provide new insights for educators and curriculum 
developers in designing learning strategies that are more effective and relevant to student needs in the digital 
era.(24)

The aim of this research is to explore and analyze the effectiveness of model-based websites Interactive 
Lecture Demonstration (ILD) in improving the critical thinking skills of students in the Elementary School Teacher 
Education Study Program (PGSD). This research aims to identify the extent to which the use of the ILD website 
can facilitate student interaction and involvement in the learning process, as well as to evaluate its impact 
on improving their critical thinking skills. With this approach, it is hoped that more innovative and effective 
learning strategies can be found that can be applied in the context of higher education.

The novelty of this research lies in the integration of the ILD model with an online learning platform 
specifically designed for PGSD students. Although the ILD model has been proven effective in face-to-face 
learning contexts, this research will provide a new perspective by adapting the model to a digital format. In 
addition, this research will present empirical data that supports the effectiveness of using ILD-based websites 
in improving critical thinking, which is still rarely discussed in educational literature. Thus, this research not 
only contributes to the development of educational theory, but also offers practical solutions that are relevant 
to educational needs in the digital era.

METHOD
The method used in this research is an Research & Development (R&D). exspecially experimental design 

with a pretest-posttest approach to measure the effectiveness of model-based websites Interactive Lecture 
Demonstration (ILD) in improving the critical thinking skills of students in the Elementary School Teacher 
Education Study Program (PGSD). This research will involve two groups, namely an experimental group that will 
use the ILD website and a control group that will take part in conventional learning.

The research stage began by conducting a pretest to measure students’ critical thinking abilities before 
the intervention. After that, the experimental group will be given treatment using an ILD-based website for 
a certain period, while the control group will follow traditional learning methods. After the intervention is 
complete, a posttest will be conducted to measure students’ critical thinking abilities again. The difference 
between the pretest and posttest scores will be calculated to obtain a gain score, which is defined as:

The data was analysed using the t test to compare the average gain score between the experimental and 
control groups. The t-test was chosen because it can determine whether there are significant differences 
between two independent groups.(25,26) Apart from that, gain score analysis will also be carried out to evaluate 
the effectiveness of the intervention, referring to the method developed by Hake(21), which classifies gain scores 
into low, medium, and high categories. Thus, it is hoped that this research can provide empirical evidence 
regarding the effectiveness of using ILD-based websites in improving PGSD students’ critical thinking skills.

RESULTS
The effectiveness test of a learning website is a series of research and development processes to produce 

a science-based learning website.ILD which is representative for use in learning. This stage is also called field 
trials (field try-out). An example of the appearance of the website being developed can be seen in figure 1.
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Figure 1. Example of an ILD-based science learning website display

This activity is designed in the form of experimental research where there is an experimental class and a 
control class. The number of students involved in the field trial was 76 students.

Table 1. Number of Students in Learning Website Effectiveness Test

Institution Name Number of Students Total

Experimental Class Control Class

Primagraha University 76 76 152

The field trial was carried out over eight meetings, namely pre-test, implementation of science learning 
in the experimental class and control class and post-test. The results of testing the effectiveness of using the 
learning website are translated into pre-test, post-test and results data N-Gain critical thinking skills.

Pretest and Posttest Results of Critical Thinking Skills in Students 
The results of the pre-test and post-test of critical thinking skills in this research will be described as follows:
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Pretest Results of Critical Thinking Skills in Students 
This pretest was carried out to determine the initial state or extent of critical thinking skills possessed by 

students in both the experimental and control classes before using the science-based learning website. ILD. 
After obtaining the pretest results, data processing is then carried out and the average, smallest score, largest 
score and standard deviation are obtained. The data can be visualized in the following table:

Table 2. Pretest Average of Critical Thinking Skills for Experimental and Control Classes

Class Number of 
Students

Rather 
Ideal

Smallest 
Score

Biggest 
Score Rate-rate Standard 

Deviation

Experiment 76 100 34 66 50,25 8,36

Control 76 100 28 74 59,54 10,99

Based on the table above, the average pretest score for critical thinking skills in the experimental class is 
higher than that of the control class for students.

Posttest Results of Critical Thinking Skills in Students 
This post-test was carried out to determine the extent of critical thinking skills possessed by students in 

both the experimental and control classes after receiving treatment using a science-based learning website. 
ILD. After obtaining the data from the post-test of critical thinking skills, data processing and average, smallest 
score, largest score, and standard deviation were carried out. The data can be visualized in the following table:

Table 3. Posttest Average Critical Thinking Skills of Experimental and Control Classes

Class Number of 
Students

Rather 
Ideal

Smallest 
Score

Biggest 
Score Rate-rate Standard 

Deviation

Experiment 76 100 74 95 81,86 4,77

Control 76 100 50 86 74,00 6,38

The table above shows that the average post-test score for critical thinking skills in the experimental class 
is higher than the control class.

Test Results of Differences in Mean Pretest and Posttest Experimental and Control Classes
After the researcher knows the average of the pre-test and post-test results, the next step is to find out the 

effectiveness of the learning website in improving critical thinking skills, a test is carried out using N-Gain as 
well as the T test using an independent sample t test. As for the test results N-Gain score obtained as follows:

Table 4. Test Results N-Gain Score

No Class N-Gain Score N-Gain Percent Interpretation

1 Experiment 0,62 62 Quite Effective

2 Control 0,34 34 Ineffective

The table above shows that the N-Gain percent in the experimental class is 62 with the interpretation 
being quite effective. This means that the use of science learning websites in experimental classes is quite 
effective in improving students’ critical thinking skills. The N-Gain percent in the control class is 34, with the 
interpretation being ineffective. 

This means that the use of media that lecturers usually give to students in control classes is not effective 
in improving students’ critical thinking skills. Thus, it can be concluded that the use of science-based learning 
websites, ILD, is quite effective in improving the critical thinking skills of class V students in higher education.

Next, a test is carried out independent sample t test to determine if the average difference is significant. 
Before carrying out this test, the data must first be tested for analysis requirements, namely the normality 
test and homogeneity test. The normality test and homogeneity test calculation process uses IBM SPSS 25. The 
normality test results are as follows:
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Table 5. Normality Test Results N-Gain Critical Thinking Skills in Experimental and Control 
Classes among Students

Tests of Normality
Class Kolmogorov-Smirnova Shapiro-Wilk

Statistic Df Say. Statistic df Say.
N_GAIN Experiment 0,096 76 0,080 0,975 76 0,137

Control 0,091 76 0,186 0,935 76 0,001
Note: a. Lilliefors Significance Correction

The table above shows that the experimental class’s N-Gain critical thinking skills have a significant value 
of 0,08 > 0,05 and the control class has a significant value of 0,186 > 0,05, so the hypothesis is accepted. This 
shows that the N-Gain of critical thinking skills in the experimental and control classes is normally distributed.

Furthermore, the results of the N-Gain pretest and posttest score homogeneity test for critical thinking skills 
in the experimental class and control class for students can be explained in the table below:

Table 6. Homogeneity Test Results of Pretest and Posttest Scores for Critical Thinking Skills in 
Experimental and Control Classes for Students

Test of Homogeneity of Variance
Levene Statistic df1 df2 Say.

N_GAIN Based on Mean 1,343 1 150 0,248
Based on Median 1,566 1 150 0,213
Based on Median and with adjusted df 1,566 1 149,040 0,213
Based on trimmed mean 1,487 1 150 0,225

Based on the table above, a significant value is obtained (P Value) > 0,05, it can be concluded that the 
distribution of N-Gain critical thinking skills in the experimental and control classes among students is 
homogeneous.

Thus, the N-Gain critical thinking skills of the experimental and control classes in students are normally 
distributed and homogeneous. Furthermore, the researcher conducted a test of the average difference. This 
test uses a one-sample independent t-test with a significance level of 0,05. The results of the N-Gain average 
difference test for critical thinking skills are as follows:

Table 7. Average Difference Test Results N-Gain Critical Thinking Skills
Independent Samples Test

Levene’s Test 
for Equality of 

Variances

t-test for Equality of Means

F Say. t df Sig. 
(2-tailed)

Mean 
Difference

Std. Error 
Difference

95 % Confidence 
Interval of the 

Difference
Lower Upper

N_GAIN Equal variances 
assumed

0,743 0,392 3,063 58 0,003 0,08767 0,02862 0,03037 0,14496

Equal variances 
not assumed

3,063 55,960 0,003 0,08767 0,02862 0,03033 0,14500

Based on the table above, it is known that the value, Sig. (2-tailed), is 0,003 < 0,05. This shows that there 
is a significant average difference between the experimental class and the control class. Thus, it can be 
concluded that the use of ILD-based science learning websites has proven to be quite effective in improving 
students’ critical thinking skills.

In testing product effectiveness, research is designed as experimental research with an experimental class 
and a control class. The universities involved in the effectiveness test were Primagraha University students. 
The number of students involved in the field trial was 60 students. The independent sample t test shows a 
difference in the average N-Gain of critical thinking skills between the experimental and control classes. In 
addition, the N-Gain test results show that the use of science learning websites has proven to be effective in 
improving students’ critical thinking skills. From this, it can be explained that science learning websites can 
improve students’ critical thinking skills. This is proven by the test results, which show an increase between 
before and after implementing learning using the science learning website. Thus, the science learning website 
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is based ILD developed by researchers can be a solution to the problems of lecturers and students in the field 
in terms of science learning.(27)

In essence, this learning website product was developed based on needs in the field, and the development 
process was adapted to suggestions and input from experts and practitioners. An attractive display accompanied 
by interactive video animations makes students happy and more enthusiastic about learning. This learning 
website is based on main theory.(28) In this theory, a website must have components such as; (1) text, as a 
basic element, (2) images, (3) animation, (4) video, (5) audio, and (6) interactivity. According to Clark et al.(27) 
students can learn better from animation and voiced narration than animation and text on a screen display. 
The same images and words presented visually (i.e. as animation and text) will cause the visual channel to be 
overloaded while the auditory/verbal channel is not utilized. Therefore, in website development, visual and 
auditory channels are used equally.

In addition, the learning website developed by researchers has shown an interaction between the website 
and the cognitive process during learning. This interaction is known as the cognitive theory model of learning 
websites developed by Mayer. Meaningful learning requires student participation in the cognitive process during 
learning, but the capacity of students to use their cognitive processes is limited. To overcome this, lecturers 
must create recognition through the use of websites, the use of learning websites has sensitivity to the burden 
of students’ cognitive processes during learning.(28)

Several studies have proven that learning websites can improve critical thinking skills. In the research of 
Lai et al.(29) shows that website-based augmented reality can improve students’ critical thinking skills. The 
existence of this website can make it easier to understand concepts, analyze data, and make it easier for them 
to relate concepts to the material contained in the media. Furthermore, Oktaweri et al.(30) have carried out field 
needs analysis research on website-based learning. Research findings show that website based learning games 
needs to be developed based on several factors, namely: a) High Order Thinking Skills (HOTS) students are still 
lacking. b) creativity, innovation, and student activity in learning Physics are still far from ideal. c) Physics 
learning conditions are not optimal in the use of ICT-based teaching materials. d) Need to develop learning 
website teaching materials assisted by games. The results of a preliminary study conducted by Oktaweri et 
al.(30) show that learning websites have the potential to improve the ability High Order Thinking Skills (HOTS) 
student. Furthermore, a study shows that websites can improve students’ critical thinking skills in terms of 
analyzing data, making conjectures, verifying, drawing conclusions, and testing the validity of arguments. 
Students’ responsiveness and learning motivation are also positive because the website has interactive video 
displays and complete materials, while students feel that the learning process is not limited by space and time. 
Of course, this shows the superiority of the website itself for students. Research by Gandri et al.(31); Hanggara 
et al.(32); Saputrı et al.(33) have also proven that the use of websites in learning can improve students’ critical 
thinking.

Several studies state that the integration of text, graphics, images, sound and animation can stimulate 
students’ problem-solving skills.(34,35,36,37) In addition, this research proves that learning websites can increase 
students’ conceptual understanding and learning motivation. This is because students can independently 
construct concepts through the learning steps contained on the website. 

Integration ILD The learning website aims to provide students with experience in entering the scientific 
process. ILD chosen because it aims to train students’ abilities in researching, explaining phenomena, and 
solving problems scientifically.(27,38) On a website based ILD, Students will be invited to carry out various scientific 
methods or inquiry processes to discover a concept using inductive thinking. This activity will challenge students’ 
abilities in analyzing concepts and solving problems. If students are used to carrying out the inquiry process 
correctly, their critical thinking skills will begin to develop. 

In line with the statement(39) someone who thinks critically is able to make analyzes and evaluate data 
or information and is able to solve a problem they face. Use of learning-based websites ILD designed to 
involve students in truly original research problems by exposing students to areas of investigation, helping 
students identify conceptual or methodological problems in those fields, and inviting students to design ways to 
overcome these problems. Through a science-based learning website ILD can stimulate and improve students’ 
critical thinking skills.

On integration ILD into the website is operationalized into learning activities consisting of “let’s ask, let’s 
explore, let’s analyze, and let’s evaluate”. This learning activity is designed to involve students in truly original 
research problems by confronting students with the field of investigation, helping students identify conceptual 
or methodological problems in the field, and inviting students to be able to design ways to overcome these 
problems. Thus, students can find out how knowledge is created and constructed.

Next, after going through several activities, ILD students are faced with reflection activities. This is where 
students will appreciate knowledge due to a challenging process and may also learn to overcome the problems, 
limitations and obstacles they experience. Indirectly based learning ILD can stimulate students’ critical thinking 
abilities. Through several structured learning activities, learning becomes meaningful. In line with Ausubel’s 
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theory, learning can be categorized into two dimensions. The first dimension is related to the way information 
or material is presented to students through reception or discovery. Then the second dimension is related 
to how students can link this information to existing cognitive structures, which include facts, concepts and 
generalizations that students have learned and remembered.(40,41) With the entire learning process on the 
website, students will get meaningful learning.

In this case, the advantages of a science learning website based on...ILD among others, (1) this learning 
website covers science material for 1 semester so that it has a long contribution in helping lecturers facilitate 
student learning, especially for class V first semester students, (2) this learning website is not like websites in 
general but has a unique feature, namely that the steps for learning activities on the website are integrated 
with ILD. This makes students use the website and actively explore to find concepts or solve problems critically 
independently, (3) this science website also motivates students to study individually and in groups. In analyzing 
activities, some tasks are projects with worksheets in them. This can motivate students to study in groups. Apart 
from that, other activities have clear learning instructions which can also motivate individual student learning, 
and (4) this science learning website trains students to reason and think critically. Every learning activity on this 
website is based on a thought process starting from let’s ask, let’s explore, let’s analyze, and evaluate. Apart 
from that, all the learning activities in it also motivate students to learn to analyze information, classify data, 
evaluate information, and solve problems.

CONCLUSIONS
Based on the results of the study, it can be concluded that the use of a science learning website based on 

Interactive Lecture Demonstration (ILD) has proven to be quite effective in improving critical thinking skills of 
PGSD students. This is shown by an increase in the average posttest score in the experimental class of 81,86, 
compared to the control class which only reached 74,00. In addition, the N-Gain value in the experimental class 
of 0,62 (62 %) is categorized as quite effective, while the control class only obtained an N-Gain of 0,34 (34 %) 
with an ineffective category.

The results of the independent sample t-test showed a significance value of 0,003 <0,05, indicating a 
significant difference in the average between the experimental group and the control group. This confirms that 
the use of ILD-based websites statistically has a significant effect on improving students’ critical thinking skills.

This website is designed interactively by referring to Mayer’s multimedia theory, equipped with text, 
animation, video, audio and reflective activity features such as “let’s ask”, “let’s explore” and “let’s analyze”. 
These features have been proven to increase active participation and in-depth understanding of concepts. 
Thus, an ILD-based science learning website can be used as an innovative and applicable solution to improve 
the quality of higher education, especially to equip students with 21st century critical thinking skills.
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