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Genetics is a biology topic that applies several mathematics
principles. It causes numeracy skills in genetics to be important
for students. Therefore, a good mastery of numeracy skills
could help students to solve genetics problems and achieve

KEYWORDS genetics competencies. Based on this statement, this study was
AKM conducted to analyze the numeracy skills of class Xl based on
Genetics the Minimum Competency Assessment (Asesmen Kompetensi
Numeracy Minimum/AKM). Fifty-four students were involved as research

participants. Furthermore, 30 questions were used in this
study. The result showed that the numeracy skills of class Xl
were still in the low category due to the lack of experience in
solving AKM-type questions, learning experience, mathematics
ability, mastery of genetics concepts, and students' perceptions
of genetics. The low students’ performance on numeracy skills
should be considered especially by an education provider to
adjust the learning implementation that can improve students’
numeracy skills in genetics.
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INTRODUCTION

Twenty first century skills are necessary to face the challenges of the future. Twenty first century
skills themselves are divided into three categories; learning skills, literacy skills, and life skills
(Szabo et al., 2020). These skills are important to possess in order to be able to compete and
survive in the era of knowledge, data and technology-based development. Twenty first century
skills are considered essential for a wide range of people from different countries and cultures
with different contexts to interact in a borderless, interconnected, and globalized world (Teo,
2019). In addition, 215 century skills are needed to cope with various issues that may occur in the
future, such as socio-economic problems and natural changes. The importance of having 21t
century skills has made different countries around the world, including Indonesia, strive to develop
these skills through education. This is done to prepare students as the next generation who have
superior competence and are able to adapt.

Numeracy is an essential skill for students in the 215t century, as it is critical to support the
variety of careers they may pursue (Sepriyanti et al., 2022). According to Kumar & Behera (2022),
numeracy refers to the ability to identify and apply mathematical principles in various areas of life,
and to carry out a given task with consistent results and efficient performance, often within a
limited period of time. Pusat Asesmen dan Pembelajaran defines numeracy as the ability to think
using mathematical concepts, procedures, facts, and tools to solve everyday problems in various
types of contexts that are relevant as Indonesian citizens and citizens of the world. Therefore,
numeracy is not only about understanding mathematical concepts, but also about being able to
apply them in everyday situations. Numeracy skills are very important in the process of making
the right decisions in everyday life (Garcia-Retamero et al., 2019). Although it uses mathematical
skills, numeracy is different from mathematics. Mathematics tends to be abstract and represents
absolute truths, while numeracy is more concrete and practical in making decisions in various
contexts of real-life situations (Umbara & Suryadi, 2019). Having a good numeracy-skills can aid
students to solve problems related to quantitative matters more logically and critically. If someone
has low numeracy skills, it can limit them in interpreting risks accurately (Garcia-Retamero et al.,
2019). In addition to solving everyday problems, the ability to master competencies in a subject
that applies mathematical principles in its solution, is essential. One example of such subject is
genetics. In genetics, there are several topics that apply mathematical rules, such as Mendelian
genetics, human heredity patterns, and population genetics. Genetics is a subject that is often
seen as difficult by students (Osman et al., 2017). Even most students around the world consider
genetics a difficult subject, especially numerical problems in genetics (Gupta, 2019). Students find
the material in genetics subject matter to be difficult due to the use of mathematical principles
(Cimer, 2012; Ozcan et al., 2014). Based on the explanation, good numeracy skills can make it
easier for students to be better prepared to solve mathematical problems in certain contexts and
can help students master a number of topics in the genetic material.

However, the data shows that the level of numeracy skills of Indonesian students is still in
the low category (Muzaki & Masjudin, 2019). This can be observed in general as well as in specific
subjects. In addition, if we look at the PISA and TIMSS rankings, the results of Indonesian students
have not shown optimal result. Indonesia ranked 72" out of 79 countries based on PISA scores
(Utaminingsih & Subaniji, 2021). This shows that the numeracy performance of Indonesian
students has not shown encouraging results.

The poor numeracy skills of students prompted the Indonesian government to launch a
program to improve students' numeracy skills. One of the programs developed by the government
is the National Literacy Movement. Then, in 2020, Kemdikbud designed a new program, called the
National Assessment (NA) as a replacement for the National Exam. The NA is implemented with
the aim of describing student learning outcomes and the quality of education provision in
education units. The AN contains Minimum Competency Assessments (Asesmen Kompetensi
Minimum/AKM) that test basic competencies, one of which is numeracy. The results of the AKM in
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numeracy are expected to be a reference for the implementation of improvements and
enhancements of the educational system and quality in the development of numeracy skills. (Tju
& Murniarti, 2021). With standardized assessments in place, education policymakers can
determine whether established education standards are being met and provide support and
improvements to local governments, schools, and individuals to better meet the standards and
allows for objective evaluation and improvement of education system (Howard et al., 2016).

Based on the explanation above, this research was conducted to analyze the level of
students' numeracy skills in genetics material. This study also analyzed students' achievements at
each cognitive level of numeracy so that students' ability to solve problems can be known.
Minimum Competency Assessment (AKM) type questions were used in this study to be in line with
the program being implemented in Indonesia. The findings of this study can be used as a
benchmark for students' abilities in genetics material so that the implementation of education can
be adjusted in order to hone students' numeracy skills in genetics material.

METHODS

The method used in this research is descriptive quantitative which only describes the numeracy
skills of students on genetic material without certain treatment. This research was conducted at
SMAN X Bandung involving 54 students as research subjects. The research subjects were selected
based on cluster random sampling technique. The research subjects were asked to work on
genetics test questions of the AKM type which were uploaded on the google form link within 90
minutes.

The instrument used in the study refers to the type of AKM questions consisting of context,
concept, and cognitive process levels. Students were presented with 30 test questions consisting
of 18 multiple choice questions, 5 complex multiple-choice questions, and 7 description questions.
The content tested through test questions includes data and uncertainty and algebra with
cognitive levels of understanding, application, and reasoning. The genetics subject used as a
context is a topic that applies mathematical principles, which is Mendelian genetic trait
inheritance, patterns of heredity in humans, and population genetics.

Then, the data obtained through the implementation of the study will be analyzed with
descriptive statistics. Descriptive statistics used is to determine the average student test scores.
The average score is used to determine the level of students' numeracy skills on genetic material
based on predetermined criteria by Pusat Asesmen dan Pembelajaran (Table 1).

Table 1. Criteria for numeracy ability of class XII students on genetics

Score Criteria AKM Outcomes
90 <N <100 Very high Proficient
80<N<90 High Capable
75<N <80 Standard Capable
60<N<75 Rather low Basic
45 <N <60 Low Need special intervention
<45 Very low Need special intervention

RESULTS AND DISCUSSION

Level of numeracy ability of class XII high school students on genetics subject

Research on the numeracy skills of XIl grade high school students on genetics subject has been
completed. The results of the research are contained in Table 2. The data in Tabel 2 shows that
students of SMAN X Bandung in grade Xll do not have good numeracy skills in genetics. The level
of numeracy skills of high school students in grade Xll in genetics is still relatively low. Then, based
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on the categorization of each student's test scores, it can be seen that almost all students need
special intervention. This can be used as a reference for education providers to focus on
developing students' numeracy skills in genetics according to their ability levels. The
implementation of this special intervention is expected to improve students' numeracy skills in
learning about genetics.

Table 2. Test scores and achievement of minimum competency assessment (AKM) of XIl grade
students on genetics subject

Test Scores AKM Outcomes
" . Standard
Highest Lowest Criteria . Percentage .
Average Deviation Description
Score Score (%)
Need
55,67 71,88 31,25 Low +7,69 75,93

Special Intervention

Based on the data in Table 2, there are several factors that are thought to be the cause of
the low level of numeracy skills of grade Xl high school students in genetics material. These factors
are students' experience on answering Minimum Competency Assessment (AKM) type questions,
students' learning experience, mathematical ability, mastery of genetics concepts, and students'
perceptions of themselves and genetic material.

The lack of student experience in working on Minimum Competency Assessment (AKM) type
questions is thought to cause the low level of student numeracy skills in genetics material. This
lack of experience causes students to be unfamiliar with working on questions of this type,
resulting in poor test results. Students who are accustomed to working on problems with the AKM
type will find it easier to work on similar test questions so that they can show better test results,
while students who are not used to it will show different results. The lack of student experience
with AKM-type genetics problems can be caused by limited class hours at school. This is consistent
with the findings in the field which show that biology class hours have been cut. Thus, the subject
teachers focus more on delivering the core material of genetics rather than specifically practicing
numeracy skills.

Furthermore, students' learning experience is also suspected to be a factor that results in
low student numeracy skills in genetics material. Students' learning experience during teaching
and learning activities (KBM) plays an important role in the construction of students' ability to
think. The implementation of learning activities that are not numeracy-based can cause students'
learning experience about numeracy to be lacking. The implementation of mathematics teaching
and learning that only provides concepts without being accompanied by contextual linking can
make students have difficulty in numeracy. In addition, genetics learning that does not train math
skills will make students' numeracy skills low. Thus, students' learning experience needs to be
considered because it can affect the achievement of learning outcomes (Heo et al., 2018; Kontas
& Ozcan, 2022).

The next factor is the lack of math skills among students. Math skills are needed to solve
problems in genetic material. The test questions given require students to be able to apply
mathematical skills, such as computing; calculating probabilities and percentages; transforming
data into other forms; and calculations using algebraic equations. Thus, students with good math
skills will be more likely to perform optimally on numeracy tests, resulting in good numeracy
achievement. On the other hand, students with poor math skills will have difficulty working on
problems with certain contexts, resulting in low numeracy achievement.

The next factor that is thought to resultin the low level of student numeracy skills in genetics
material is the lack of mastery of the concept of genetics. AKM type test questions are indeed
focused on measuring students' ability to apply mathematical concepts in various contexts, but in
the context of genetics, students need to understand genetics concepts in order to be able to solve
the problems presented properly. Students who have a good understanding of the concept of
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genetics will find it easier to work through the questions that are presented. This is supported by
the research of Susantini et al. (2018) who found that students with good mastery of genetics
concepts demonstrated high learning outcomes. An example of concept mastery is being able to
define terminology in genetics topic. This topic may contain foreign terms that, if not well
understood, can easily confuse the definition of the term. These terms include phenotype,
genotype, allele, gene, heterozygote, and gamete. Based on the results of the study, there are still
students who are mistaken in distinguishing phenotypes and genotypes so that they cannot
answer the questions correctly.

Finally, students' unfavorable perceptions of themselves and the genetics topic are thought
to be a factor in students' low numeracy skills in genetics material. Cruz & Lumahan (2022)
asserted that self-concept can impact student achievement. Students who perceive themselves as
incapable of mastering certain material are likely to exhibit unfavorable learning outcomes
(Rodriguez et al., 2020). This can apply to genetic material which is often perceived as difficult by
students so that students lack confidence in mastering the material. In addition to being perceived
as difficult by students, genetics is also considered difficult by teachers and even the ability of
teachers in genetics material still tends to be low (Diana & Rachamatulloh, 2017). Genetics topics
are considered difficult because they use many foreign terms that are less familiar in everyday life;
they apply mathematical principles, so they require good numeracy skills; and the learning
materials tend to be complex (Lederman et al., 2014; Ozcan et al., 2014).

CONCLUSION

The level of numeracy skills of students of grade Xll SMAN X Bandung on genetic material is still
categorized as low. Some factors that are thought to be the cause of this are students' lack of
experience with Minimum Competency Assessment (AKM) questions, students' learning
experience, students' mathematical ability, and students' mastery of genetics concepts. In
addition, unfavorable student perceptions are thought to contribute to low student numeracy.
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