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Article history E-modules can facilitate student understanding of complex
Received: 12 July 2024 biological concepts, including biodiversity, but their effectiveness
Revised: 17 September 2024 also depends on individual student abilities. One significant factor
Accepted: 23 September 2024 influencing this success is the students' intelligence quotient, which
Keywords: affects how they process and comprehend complex information.
Biology This research aims to determine the relationship between
Intelligence quotient intelligence quotient with mastery of biodiversity material using e-
Mastery of biodiversity Material modules. The method used in this research is a quantitative
using e-modules descriptive method with correlation studies. The sample was taken

from as many as 177 students from SMAN in Tangerang City was
collected using multistage random sampling technique. To assess
these skills, a test instrument in the form of multiple-choice
questions is used. The prerequisite test shows that the data is
normally distributed, the data is homogeneous, the data is linear,
the data is free from symptoms of heteroscedasticity, the data is not
multicollinearity, and the data is free from symptoms of
autocorrelation. Through testing the hypothesis, the equation ¥ =
41.268 + 0.580X1 is obtained. The correlation coefficient obtained
was 0.881, which means there is a very strong relationship. . Based
on this research, it can be concluded that there is a positive
relationship between intelligence quotient, reading comprehension
ability, and mastery of biodiversity material using e-modules.
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INTRODUCTION

The Industrial Revolution 4.0 era is an era where the application of information and
communication technology in all aspects of life has become very dominant, changing the way humans
learn, work, and interact (Gleason, 2018). This era is marked by technological advances such as the
Internet of Things (IoT), artificial intelligence (Al), big data, and learning management systems (LMS),
all of which contribute to major transformations in the world of education (Kahar et al,, 2021; Li et al,,
2017). The field of education is closely related to the Industrial Revolution 4.0, which can be used to
support learning patterns and thinking patterns as well as develop creative and innovative innovations
from students in order to produce the nation's next generation who are superior and able to compete
(Pratidhina, 2020). One form of utilizing educational technology is the use of e-modules to improve the
quality of student learning, especially in the context of biology lessons about biodiversity.

E-modules can illustrate various aspects of biodiversity, starting from introducing unique types
of flora and fauna in various parts of the world to the ecological and evolutionary processes that
influence their distribution and diversity (Rahma et al,, 2023). This can be integrated by providing
dynamic images, videos, and simulations (Kiong et al., 2012; Nunung & Kusyanti, 2021) that depict
natural habitats, interspecies interaction patterns, and the impact of human activities on biodiversity.
This not only makes it easier for students to master biodiversity material but also increases their
awareness of the importance of preserving biodiversity for ecosystem balance and human survival.

Apart from that, by using e-modules students can learn more independently and according to their
learning speed, so that it can help students with various levels of cognitive ability (Rahma et al., 2023)
to master biodiversity material more effectively. This is in line with research by Al-Muhdhar etal. (2021)
that the use of e-modules can make it easier for students to understand complex concepts in biology in
plant material and the respiratory system (Lase & Harefa, 2022). However, the success of e-modules as
teaching materials is independent of the design and content but also of the ability of students to
understand them individually (Delita et al., 2022). Many aspects influence the success of e-modules as a
learning tool, and one of them is the level of Intelligence quotient.

Intelligence quotient, which is usually measured by the Intelligence Quotient test (IQ test), refers
to a person's general cognitive abilities, such as reasoning, problem-solving, and abstract thinking
(Binet, 2019). This is an important factor that can influence how students process and understand
complex information, such as that often found in biology material (Etobro & Fabinu, 2017). Based on the
context of mastering material using e-modules, students with a certain level of Intelligence quotient may
need a different approach or explanation to understand the concepts presented. Research on the
relationship between Intelligence quotient and mastery of biodiversity material using e-modules still
needs to be conducted. However, there is research conducted by Bungawati et al. (2018) stated that the
Intelligence quotient influences biology learning outcomes with a contribution value of 15.2%. Based on
this research, it was also concluded that the higher the Intelligence quotient, the better the learning
outcomes.

Remember that in class X, students begin to be introduced to this material, and it becomes the
basis for them to understand biology further. Therefore, analysis of the Intelligence quotient and reading
comprehension of class so that students can understand the material better. The purpose of this study
is to analyze the extent to which intelligence quotient is correlated with mastery of biodiversity material
using e-modules.

METHODS
Research Design

This research is a type of correlational quantitative research (Creswell, 2019) by collecting
numerical data such as scores from intelligence quotient and scores from mastery tests on biodiversity
material. This research was conducted in January 2024 involving a high school. The author formulates
that the independent variable or independent variable is students' intelligence quotient and reading
comprehension abilities, which can influence students’ success in understanding the material from the
e-module, and the dependent variable or dependent variable is mastery of biodiversity material using
the e-module. The Ministry of Education and Culture issued the e-module used in implementing this
research with the title High School Biology Learning Module.
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Population and Sample

The population in this study was 318 class Determining the sample size was carried out by
statistical calculations using the Slovin Formula. The Slovin formula was used to determine a sample
from a known population, namely 177 class X students

Instrument

The instrument used was a questionnaire on Google form in the form of questions. The variables
used are intelligence quotient and mastery of biodiversity using e-modules. The intelligence quotient
possessed by students was obtained through secondary data from SMAN 12 Tangerang. Meanwhile, the
instrument for mastering biodiversity material using e-modules uses 30 multiple-choice questions with
a score of 1 for the correct answer and 0 for the wrong answer. These questions were developed from
learning objectives based on material that students have studied and that students must have in the
2023 independent synchronization biology subject learning outcomes referring to indicators from
Anderson & Krathwohl (2010).

The instrument for mastering biodiversity material using e-modules has been tested with the
results of the validity test by experts and empirical validity test analysis. Based on the validity test by
experts, the results in the substance category were very feasible, meaning that the instrument was in
accordance with the indicators and grids and in line with the indicators from Anderson & Krathwohl
(2010). The construction category received very feasible criteria, the instruments developed were
dominated by narratives, but there were some pictures, tables, and diagrams so that it was easier for
students to understand the material being taught. Because the language category uses communicative,
clear, easy-to-understand Indonesian, meets adequate and appropriate standards. The overall results of
logical validity by three expert validators showed an average score of 89%, meaning that the reading
comprehension ability instrument was in the very feasible category for use and testing. Furthermore,
an empirical validity test was carried out and the results showed that out of 30 questions tested, 25
questions were declared valid, and 5 questions were declared invalid.

Procedure

The preparation, implementation, and data collection phases comprised the three phases of the
study procedure. The stage of research preparation is dedicated to getting everything ready for the
study. In this step, instruments for mastering biodiversity material utilizing e-modules are prepared,
research permits are obtained, research tools are prepared, and observations are used to select the
research location. The research will then be implemented and carried out. First, permission to observe
in a high school and a collaborative agreement with the subject teacher to conduct research will be
sought. Next, a Google form link will be sent to students, who will fill it out according to the instructions
provided. Throughout the filling process, the researcher will accompany the students, and the Google
form will be withdrawn. Finally, the data collection stage involves gathering the answers from Google
Forms and compiling them into an Excel file. The responses from respondents will be automatically
entered into the gathered file, and the students' selections will be noted.

Data Analysis Techniques

The data obtained from the research instrument will be analyzed through several stages, namely
prerequisite testing and hypothesis testing. Prerequisite tests include normality test, homogeneity test,
linearity test, heteroscedasticity test, multicollinearity test, and autocorrelation test. Next, the
hypothesis test was carried out by a simple linear regression test, and the coefficient of determination
test.

RESULTS AND DISCUSSION
The research results were obtained from processing data on intelligence quotient scores,
reading comprehension ability, and mastery of material using e-modules for class X students at SMAN
12 Tangerang City. Research shows the average, highest score, lowest score, and standard deviation of
students' intelligence quotient scores and mastery of material using e-modules.
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Table 1.
Descriptive Statistics of Intelligence Quotient Values and Mastery of Material Using E-Module.

Variable N Minimum Maximum Mean Std. Deviation

X 177.00 90.00 120.00 97.34 6.472

Y 177.00 84.00 100.00 97.24 3.044
Information:

X = Intelligence Quotient
Y = Mastery of Biodiversity Material Using E-Modul

Based on Table 1 above, it can be concluded that the number of samples in this study was 177
samples, with a variable amounting to 97.34 with a standard deviation of 6.472. Variable Y, namely
mastery of biodiversity material using e-modules, has the smallest (minimum) value of 84 and the
largest (maximum) value of 100. The average mastery of biodiversity material using e-modules for 177
students shows a result of 97.24 with a standard deviation of 3.044. Next, statistical hypothesis testing
was carried out using the IBM SPSS 25.0 program with a significance level of o = 0.05. In this research,
hypothesis testing was carried out, namely.

Table 2.
Simple Linear Regression Statistical Analysis of Intelligence quotient with Mastery of Biodiversity Material After
Using E-Modules

Regression Regression Equations Sig.
X —w ¥ =41.268 + 0.580X1 0.000
Information:

X = Intelligence Quotient
Y = Mastery of Biodiversity Material Using E-Module

The results of the simple linear regression model test obtained a significance value of 0.00, so
accept Ho, which means that the intelligence quotient variable (X) has a significant effect on the variable
mastery of biodiversity material using e-module (Y). The significant regression model produces an
equation model Y = 41.268 + 0.580X. Correlation testing with the coefficient of determination was
carried out using Pearson Product Moment. Based on the results of calculations using the SPSS 25.0
program, a value (Sig.) of 0.000 < 0.05 is obtained, so accept HO, which means that the intelligence
quotient variable (X) has a positive relationship with the material mastery variable using e-module (Y).

Table 3.
Correlation Coefficient, Determination and Significance of Correlation of Intelligence Quotient with Mastery of
Biodiversity Material Using E-Module

Pearson Product Moment

Correlation I'count R=r2 Slg
X—»Y 0.881 0.776 0.000
Information:

X = Intelligence Quotient
Y = Mastery of Biodiversity Material Using E-Module

Based on Table 3, the correlation coefficient (ry) is 0.881, which means the correlation
relationship with the criteria is very strong. The result of the coefficient of determination is 77.6%. This
can be interpreted that intelligence quotient contributes 77.6% to the mastery of biodiversity material
using e-modules, while 22.4% is related to other factors.

The results of hypothesis testing show that there is a significant correlation between intelligence
quotient and mastery of biodiversity material using e-modules. The correlation coefficient results of
intelligence quotient with mastery of material using an e-module is 0.881, which means the correlation
relationship is solid, and the coefficient of determination is 77.6%. This shows that the use of e-modules
can make a significant contribution to mastering biodiversity material, especially for students with
specific intellectual abilities. There is a strong correlation between intelligence quotient and mastery of
the material, the use of e-modules is an effective means of increasing students' mastery of the material
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in studying biodiversity topics. These results are in accordance with research conducted by Kurniawati
& Zubir (2020), that intelligence quotient has a significant effect on student learning achievement and
has a coefficient of determination value of 29.4%.

Based on the results obtained, intelligence quotient has a vital contribution to consider in learning.
However, the other 22.4% is the influence of other factors outside intellectual intelligence. Kurnia
(2019) shows that intelligence quotient is not the only factor that predicts a person's achievement, there
is emotional intelligence and spiritual intelligence that influence learning achievement. This is in line
with research by Agustina et al. (2017) that intelligence quotient has a 20% influence on a person's
achievement, while other factors cause 80%.

The results of the Pearson Correlation show a positive value, which means that intelligence
quotient influences the level of student's mastery of the material. The higher the intellectual intelligence,
the higher the mastery of the material achieved. Likewise, vice versa, the lower the intelligence quotient
of students, the lower their mastery of the material tends to be. This is in line with the statement of
Bungawati et al. (2018) that the higher a person's intellectual intelligence, the greater the individual's
chances of achieving success and achievement. Meanwhile, the lower a person's level of intellectual
intelligence, the more difficult they tend to be in receiving and processing information, which influences
their academic achievement.

The intelligence quotient is needed to assess how well someone can understand ideas or concepts
expressed verbally, which means the ability to transform abstract things into concrete actions (Liu et
al, 2017; Isnain et al., 2021). Intelligence quotient is also closely related to a person's ability to
communicate, both orally and in writing, which shows that students with this ability have a more
significant opportunity to excel in school lessons (Suyanto, 2015; Rosa, 2018).

Based on the results obtained, a person's intelligence quotient is critical in the process of receiving
and understanding the information in the e-module well. This is supported by research by AR &
Syahrizal (2016) that the information received by students with intelligence quotient must be sufficient
to process information effectively. This research also states that intelligence quotient is influenced by
educational and environmental factors, so that intelligence quotient can be improved so that students
are faster and more precise in solving various learning problems. However, the use of e-modules can
help individuals with various levels of intelligence quotient to improve students' understanding of
learning material.

This reinforces the fact that intelligence quotient has functions starting from the level of
remembering, understanding, applying, analyzing, and synthesizing to evaluating, becoming a thinking
process that brings results in the form of high reasoning and creativity for students (Sanusi, 2018). A
person with a good intelligence quotient is expected to be able to overcome various difficulties in
learning (Kathirisetty et al., 2022). Therefore, educational institutions need to guide the development of
intelligence quotient to achieve the desired goals through a learning process that allows the acquisition
of knowledge, which is an essential aspect of the development of intelligence quotient in formal
education.

It is still believed that students' intelligence quotient determines students ability to understand
and process information during the learning process. Apart from that, according to Kurniawati & Zubir
(2020), intelligence quotient can also help teachers or instructors understand the condition of students,
including whether they can participate in learning well, as well as predict the possibility of success or
failure in the learning process.

CONCLUSION

There is a positive relationship between intelligence quotient and mastery of biodiversity material
using e-modules with a correlation coefficient value of 0.881, which means the correlation relationship
is solid. A determination value of 77.6% is obtained.
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