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Abstract: Quality learning requires the systematic integration of literacy and 
numeracy as foundational competencies that support students’ critical 
thinking, problem-solving abilities, and overall academic achievement. This 
literature review aims to identify the specific strategies used to integrate 
literacy and numeracy and evaluate their impact on critical thinking, 
conceptual understanding, and student engagement within the Indonesian 
education context. A narrative literature analysis was conducted by 
reviewing empirical studies, national education reports, and policy 
documents published between 2009-2023. Sources were screened based on 
their relevance to integration models, curriculum implementation, and 
measurable learning outcomes. The findings indicate that literacy–
numeracy integration is most effective when implemented through 
contextual learning materials, project-based learning, and the Independent 
Curriculum, which collectively enhance students’ analytical thinking and 
comprehension of academic concepts. Evidence also shows that literacy-
focused interventions and expanded access to learning resources increase 
motivation and engagement, although numeracy performance remains 
comparatively lower and requires stronger reinforcement. Overall, this 
review demonstrates that meaningful integration of literacy and numeracy 
contributes significantly to students’ readiness to engage with complex 
academic tasks. The study concludes that targeted integration strategies, 
supported by appropriate curriculum structures and equitable access to 
learning resources, are essential for improving learning quality across 
educational levels. 
 
Keywords: Education; Integration; Literacy; Numeracy; Quality of 

Learning. 

  

Introduction  
 

Quality education is one of the main factors in 
improving student competence (Chittleborough et al., 
2014). In the context of learning, literacy and numeracy 
are two basic skills that are very important in supporting 
understanding and mastery of material. Literacy 
includes the ability to read, write, and understand 
information critically, while numeracy relates to the 

ability to understand and use mathematical concepts in 
everyday life (Cavanaugh et al., 2009). The lack of 
integration of these two aspects in learning can have an 
impact on the low quality of students' understanding of 
academic material. The importance of literacy and 
numeracy in the education system cannot be ignored 
(Kovas et al., 2013). Good literacy skills enable students 
to understand and analyze various types of texts, from 
academic texts to everyday information obtained from 
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various sources (Grotlüschen et al., 2020). Meanwhile, 
numeracy helps students develop logical thinking skills, 
solve problems, and apply mathematical concepts in real 
life (Dietrichson et al., 2020). When these two aspects are 
not strengthened simultaneously, students tend to have 
difficulty understanding more complex academic 
concepts (Pensiero & Green, 2018). 

Several previous studies have shown that students 
with low literacy and numeracy levels tend to have 
difficulty understanding more complex academic 
concepts (Maritasari et al., 2025). According to the 2018 
PISA (Programme for International Student 
Assessment) report, the literacy and numeracy levels of 
students in Indonesia are still below the global average 
(Grotlüschen et al., 2020). In the literacy test, the average 
score of Indonesian students only reached 371 points, far 
below the OECD average of 487 points (Kurnia et al., 
2024). Meanwhile, in numeracy, Indonesia recorded a 
score of 379, also far from the OECD average of 489 
points. These results place Indonesia in 74th place out of 
79 countries that took the 2018 PISA test. 

Indonesian has participated in the Programme for 
International Student Assessment (PISA) which assesses 
students abilities in reading, mathematics, and science 
literacy (Nag et al., 2016). In 2018, Indonesia was ranked 
74th for reading literacy, 73rd for mathematics literacy, 
and 71st for science literacy (Huzaimah et al., 2023). 
Then, in the 2022 PISA results, there was an increase in 
ranking with reading literacy (Nguyen, 2023) rising to 
71st, mathematics to 70th, and science to 67th. Indonesian 
government has started implementing the Merdeka 
Curriculum since 2021 in improving the quality of 
learning. This curriculum provides teachers with more 
flexibility in adjusting learning to students' needs, with 
a primary focus on improving literacy and numeracy 
(Gillis et al., 2016). A concrete step in supporting literacy 
integration is the distribution of books to schools 
throughout Indonesia. In the 2021-2022 period, the 
government distributed 16,868,247 copies of books to 
various schools, including schools in the Frontier, 
Remote, and Disadvantaged (3T) areas (Inthaphatha et 
al., 2023). Based on the latest data from the 2023 
Indonesian Education Report about students' literacy 
and numeracy skills, the percentage of students who 
have competencies above the minimum standard is still 
relatively low, students' literacy skills are better than 
numeracy, both are still at a level that requires more 
attention (Ilmi et al., 2023). 

These low results are caused by several main 
factors, such as learning methods that still tend to focus 
on memorization rather than problem solving, lack of 
teaching materials that are appropriate to the context of 
students' lives (Barnett et al., 2023; Mirna et al., 2025), 
and limited access to quality learning resources. In 

addition, socio-economic factors also affect student 
learning outcomes (Amnuaylojaroen & Parasin, 2023). 
The PISA report shows that students from low-income 
backgrounds tend to have lower scores than those from 
families with better economic conditions (Saba Villarroel 
et al., 2023). In addition, the low level of literacy and 
numeracy in Indonesia can also have implications for the 
nation's competitiveness at the global level (Gracy et al., 
2018). The ability to think critically, solve problems, and 
understand complex information are skills that are 
greatly needed in today's digital and globalization era 
(Ibrahim et al., 2022). Improving the quality of education 
through strengthening literacy and numeracy is not only 
the responsibility of schools, but also requires the 
involvement of various parties, including the 
government, educators, parents, and the wider 
community (Flannery et al., 2023). 

Although various studies have discussed the 
importance of literacy and numeracy in education, there 
is still a gap in research on effective integration strategies 
at various levels of learning (Siebecke & Jarl, 2022). The 
lack of understanding of how to implement appropriate 
strategies in teaching literacy and numeracy is a 
challenge in itself (Aroonsrimarakot et al., 2023). This 
study aims to fill this gap by exploring learning 
strategies that can optimize the integration of literacy 
and numeracy to improve student learning outcomes 
(Catalán Molina et al., 2022). With the right strategy, it is 
hoped that students will not only understand academic 
concepts better, but also be able to apply them in 
everyday life (Gaspard et al., 2021). In this study, various 
learning approaches that prioritize literacy and 
numeracy will be examined in depth (Ten Cate et al., 
2004). One approach that can be used is project-based 
learning, where students are given real challenges that 
they must complete by integrating literacy and 
numeracy skills (Neugebauer & Prediger, 2023). This 
method not only improves students' understanding of 
academic material, but also helps them develop 
collaboration, communication, and problem-solving 
skills (Menzies et al., 2008). The use of contextual 
teaching materials is also an effective strategy in 
improving literacy and numeracy (Gutiérrez-Fresneda, 
2018). Contextual teaching materials allow students to 
understand concepts in real situations that are relevant 
to their lives (Ma et al., 2022). For example, in 
mathematics learning, students can be given case studies 
that illustrate the application of mathematical concepts 
in everyday activities, such as managing a budget, 
calculating taxes, or analyzing statistical data. This 
approach helps students see the connection between 
school lessons and their real lives (Usher et al., 2010). 

The use of digital technology also has great 
potential in improving students' literacy and numeracy 
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(Abdul Ghani et al., 2022). The development of 
technology allows for interactive learning platforms that 
can be tailored to students' needs (Khairani et al., 2025; 
Severiens & Schmidt, 2009; Siregar et al., 2025; Tanjung 
et al., 2025; Tanjung et al., 2025). For example, game-
based learning applications can make learning more 
interesting and increase students' motivation to learn 
(López-Pimentel et al., 2021). Access to various digital 
information sources allows students to develop their 
literacy skills by exploring various types of texts and 
data sources (Kim et al., 2011). This study also highlights 
the impact of implementing these methods on student 
engagement and the effectiveness of academic 
understanding (Jeffcoat & Tang, 2025; Lewinsohn et al., 
2015). Student engagement in learning is very important 
because it contributes to increasing their motivation and 
learning outcomes (Usher et al., 2010). By implementing 
interesting and relevant strategies, it is hoped that 
students can be more active in the learning process and 
have a greater interest in developing their literacy and 
numeracy skills (Abdul Ghani et al., 2022). 

In the context of implementation, support from 
various stakeholders is essential to ensure the success of 
this strategy (Severiens & Schmidt, 2009). Teachers have 
a key role in integrating literacy and numeracy into the 
curriculum and creating a conducive learning 
environment (Kim et al., 2011). The government also has 
a responsibility to provide policies that support the 
strengthening of literacy and numeracy, including 
providing training for educators and developing quality 
teaching materials (López-Pimentel et al., 2021). In 
addition, the involvement of parents and the community 
in supporting reading and critical thinking habits at 
home is also an important factor in improving students' 
literacy and numeracy (Lewinsohn et al., 2015). Thus, 
this study contributes to the development of a more 
comprehensive learning model in the Indonesian 
education system (Schmid et al., 2023). The findings of 
this study are expected to provide practical 
recommendations for educators and policy makers in 
improving the quality of education through the 
integration of literacy and numeracy (Wong & Hughes, 
2023). With a more systematic and evidence-based 
approach, it is hoped that the quality of education in 
Indonesia can continue to improve, so that it can 
produce a generation that is more competent, creative, 
and ready to face global challenges in the future (Y. I. 
Tanjung et al., 2023; Tawafak et al., 2023). 

 
Method 
 

This study uses a literature study method 
(Sakamoto et al., 2021) by analyzing various relevant 
sources related to the application of literacy and 

numeracy in learning (Nussbaum et al., 2023). The 
sources used include scientific journals, research reports, 
and data from credible national and international 
educational institutions (Jamali et al., 2023). The analysis 
is carried out systematically to identify patterns, trends, 
and the effectiveness of literacy and numeracy-based 
learning strategies in improving the quality of education 
(Peppen et al., 2021). 
 

 
Figure 1. Research Steps 

 

This approach is to provide a more comprehensive 
insight into the impact of literacy and numeracy 
integration on student learning outcomes and is 
expected to contribute to designing more effective 
learning strategies to improve the quality of education 
sustainably. 

 

Results and Discussion 
 
Results 
Improving Critical Thinking Skills and Improving 
Indonesia's 2022 PISA Ranking 

Critical thinking skills are essential skills that 
students need to have to face challenges in the modern 
era (Kurnia et al., 2025; Sakamoto et al., 2021). One 
effective way to develop it is through the integration of 
literacy and numeracy in learning. With this approach, 
students not only read texts, but also analyze data, 
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identify patterns, and connect concepts in various 
subjects. This encourages them to think more 
systematically and logically in solving problems. The 
improvement in critical thinking skills is reflected in the 
results of PISA 2022, where Indonesia's ranking has 
improved in three main areas (Nussbaum et al., 2023). In 
reading literacy, the ranking rose from 74 to 71, 
indicating an increase in students' ability to understand 
and evaluate information more deeply (Jamali et al., 
2023). In mathematics, the ranking increased from 73 to 
70, indicating that students are increasingly able to 
apply numerical understanding in various contexts 
(Peppen et al., 2021). Meanwhile, in science, Indonesia's 
ranking rose from 71 to 67, reflecting an increase in 
analytical and problem-solving skills based on scientific 
data. This positive trend shows that the integration of 
literacy and numeracy in learning has a real impact on 
students' ability to think critically and analytically 
(Fitrianingrum & Murtiyasa, 2023; Hudson, 2019). It is 
important to continue to strengthen learning methods 
based on deep understanding, so that students not only 
memorize the material, but are also able to apply it in 
everyday life. With this strategy, it is hoped that the 
quality of Indonesian education will continue to 
improve and be able to compete at the global level 
(Gaspard et al., 2021).  
 
Improving Understanding of Academic Concepts through 
Literacy, Numeracy and the Independent Curriculum 

Good literacy and numeracy skills are key to 
understanding various academic concepts in science, 
economics, and technology (Klarare et al., 2022). 
Students who are able to read, analyze data, and connect 
concepts to real contexts tend to find it easier to 
understand the subject matter in depth (Pensiero & 
Green, 2018). To support the strengthening of these 
skills, the Independent Curriculum is here as a solution 
with a more flexible learning approach based on 
conceptual understanding (Manu et al., 2019). As the 
number of schools adopting the Independent 
Curriculum increases, from 140,000 schools in 2022 to 
160,000 schools in 2023, student learning outcomes have 
shown a significant increase (Gillon et al., 2019). This 
curriculum gives teachers the freedom to determine 
teaching methods that are more appropriate to students' 
needs, so that learning becomes more interactive and 
contextual (Farrell et al., 2022). Schools that implement 
the Independent Curriculum tend to produce students 
with better academic understanding because the 
teaching methods applied emphasize analysis, problem 
solving, and critical thinking skills (Martiniuk et al., 
2019). This approach not only makes students 
understand the theory, but also able to use it in everyday 
life and the world of work (Chittleborough et al., 2014). 

 

  
Figure 2. Increasing Adoption of Independent Curriculum 

 
Enhancing Problem Solving Skills through Numeracy and 
Literacy Reinforcement 

Problem-solving skills are essential skills that 
students need to face challenges in the academic world 
and everyday life (Cavanaugh et al., 2009). Students who 
have good numeracy skills are better able to solve 
mathematical problems, analyze data, and apply 
concepts in financial planning and decision-making 
(Manu et al., 2019). However, data shows that students' 
numeracy skills still lag behind literacy (Reder et al., 
2020). Based on the latest evaluation, only 42.81% of 
students are above the minimum standard in numeracy, 
while in literacy the figure reached 56.60%. This 
difference indicates that students still have difficulty in 
understanding numerical concepts, which has an impact 
on their logical thinking and problem-solving skills 
(Kaddor & Steinbüchel, 2011). Numeracy plays a role not 
only in mathematics subjects, but also in real life, such as 
financial management and data analysis (Mononen & 
Niemivirta, 2023). As a step to improve literacy and 
numeracy, more than 17 million books have been 
distributed to schools in Indonesia. The provision of 
these reading materials aims to strengthen students' 
understanding of reading, interpreting information, and 
applying analytical thinking in solving various 
problems (Cowan & Powell, 2014). By increasing access 
to quality learning resources, it is hoped that students 
can be more accustomed to developing critical thinking 
skills and data-based problem solving (Griffey et al., 
2014). 

 
Figure 3. Comparison of Capabilities 
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Increasing Interest and Motivation in Learning through 
Literacy, Numeracy and Wider Access to Education 

Interest and motivation to learn are important 
factors in improving students' academic outcomes. One 
effective way to build this motivation is by 
implementing literacy and numeracy-based learning 
methods (Oldfather & Dahl, 1994). With this approach, 
students can see firsthand how academic concepts are 
applied in everyday life, so they are more motivated to 
learn actively. This method has also been shown to 
improve critical and analytical thinking skills, because 
students not only memorize theories, but also learn to 
connect information to real situations (Reder et al., 2020). 
To support the improvement of literacy and numeracy, 
the government and various parties have made various 
strategic efforts to expand access to quality education 
(Gillon et al., 2019). 

Data shows significant developments in the 
distribution of learning resources and implementation 
of literacy methods proven by book distribution has 
reached 442 districts/cities, providing wider 
opportunities for students to access quality reading 
materials that support their academic understanding. 
The number of schools implementing literacy-based 
methods continues to increase, with an additional 20,000 
schools added a year, indicating that more and more 
educational institutions are adopting a conceptual 
understanding-based approach (Abubakar et al., 2024). 
With the increased distribution of reading materials and 
more schools implementing literacy-based methods, 
students not only gain wider access to learning 
resources, but are also more motivated to develop 
reading, analysis, and problem-solving skills 
(Hanemann & McKay, 2015; Paramita & Fitria, 2025). 
 
Discussion 

This study reveals how the integration of literacy 
and numeracy in learning can improve the quality of 
education in Indonesia. Based on the data obtained, 
improvements in critical thinking, understanding of 
academic concepts, problem-solving skills, and students' 
interest and motivation in learning show a positive 
trend. This indicates that a literacy and numeracy-based 
approach plays an important role in strengthening the 
national education system. 

 
Improving Critical Thinking Skills and Improving PISA 2022 
Rankings 

Critical thinking skills are essential skills needed by 
students to face global challenges (Högberg, 2023). The 
integration of literacy and numeracy has been shown to 
improve students' comprehension in reading, analyzing 
data, and connecting various academic concepts 
(Handayani et al., 2022; Morgan & Jones, 2025). 
Indonesia's improved ranking in PISA 2022 shows that 

students are better able to understand and evaluate 
information systematically. With the increasing ranking 
in reading literacy, mathematics, and science, it can be 
concluded that more interactive and analytical learning 
methods have had a positive impact on student learning 
outcomes (Ritchie & Tucker-Drob, 2018). 

 
Improving Understanding of Academic Concepts through 
Literacy, Numeracy and the Independent Curriculum 

The implementation of the Independent 
Curriculum is an important factor in supporting 
students' academic understanding (Horiguchi et al., 
2015). With the increasing number of schools 
implementing this curriculum, from 140,000 schools in 
2022 to 160,000 schools in 2023, it can be seen that 
conceptual understanding-based learning methods are 
increasingly being implemented. This curriculum 
provides teachers with the flexibility to adjust teaching 
methods to students' needs, so that academic concepts 
are easier to understand and apply in everyday life 
(Cano et al., 2014). 

 
Enhancing Problem Solving Skills through Numeracy and 
Literacy Reinforcement 

Problem-solving skills are an important aspect of 
modern learning (Anugrahsari et al., 2025). However, 
data shows that there is still a gap between literacy and 
numeracy among students. Only 42.81% of students are 
above the minimum standard in numeracy, while in 
literacy the figure reaches 56.60%. To address this gap, 
the distribution of more than 17 million books to schools 
in Indonesia has been carried out to increase access to 
reading materials that help students think critically and 
analytically (Lopez-Pedersen et al., 2023). This step is 
expected to strengthen numeracy skills which are still 
lagging behind literacy (Gilmore et al., 2018). 

 
Increasing Interest and Motivation in Learning through 
Literacy, Numeracy and Wider Access to Education 

Students' learning motivation is greatly influenced 
by access to reading materials and learning methods that 
are relevant to real life (Sakerani et al., 2025; Tanjung et 
al., 2024). Data shows that book distribution has reached 
442 districts/cities, which provides students with wider 
opportunities to access quality reading materials 
(MacDonald et al., 2022). The number of schools 
implementing literacy-based methods has increased by 
20,000 in a year. This development shows that the 
literacy and numeracy approach in learning can increase 
students' interest in learning and encourage them to be 
more active in exploring academic concepts (Wortha et 
al., 2023). 
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Conclusion  
 

This literature review demonstrates that the 
meaningful integration of literacy and numeracy plays 
an essential role in strengthening students’ critical 
thinking, conceptual understanding, problem-solving 
abilities, and engagement in learning. The reviewed 
studies consistently show that integration is most 
effective when supported by contextual learning 
materials, project-based activities, and flexible 
curriculum structures that prioritize analytical skills. 
These models enable students to connect academic 
concepts with real-life applications, thereby improving 
the depth and quality of learning. The literature also 
identifies several implementation challenges, including 
limited teacher readiness, unequal access to learning 
resources, and the tendency for schools to focus on 
content coverage rather than higher-order thinking 
processes (Paramita & Fitria, 2025). Successful 
integration, as defined in the reviewed research, requires 
alignment between instructional strategies, curriculum 
goals, and the availability of supporting materials that 
promote both literacy and numeracy development. The 
improvement in critical thinking skills is reflected in the 
improvement in Indonesia's PISA ranking. The 
implementation of the Independent Curriculum helps 
students understand academic concepts better. The gap 
between literacy and numeracy still needs to be 
corrected, especially in numeracy skills. Distribution of 
books and application of literacy methods have 
increased students' motivation and interest in learning. 
Overall, the findings highlight that literacy–numeracy 
integration is most impactful when implemented 
systematically and supported by adequate pedagogical 
preparation. Future educational practices should 
prioritize evidence-based integration strategies, while 
policymakers need to ensure that schools receive the 
guidance and resources necessary to sustain these 
approaches. Strengthening these components will help 
improve the quality of learning across educational levels 
and support students’ readiness for increasingly 
complex academic and real-world challenges. 
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