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ABSTRACT  
This research aims to explore the findings of previous studies regarding the effect of the discovery 

approach on students' computational thinking ability, taking into account gender aspects. 

Computational thinking ability is an essential skill in today's digital era, and the appropriate learning 

approach can help students develop this ability. The method used in this research is a literature study 

by analyzing relevant journal articles and research to identify emerging findings and patterns. The 

research results are expected to provide valuable insights for education practitioners in designing 

effective and inclusive learning strategies to improve students' computational thinking abilities, 

considering gender differences. 
Keywords: Discovery Approach, Computational Thinking, Gender 

 

How to Cite: Mendrofa, N. K., Surya, E., Syahputra, E., Sinaga, B., & Gultom, S. (2024). 
Literature Study On The Effect of The Discovery Learning Approach On Students' 
Computational Thinking Ability By Considering Gender Aspects. Mathline: Jurnal 
Matematika dan Pendidikan Matematika, 9(3), 771-782. 
http://doi.org/10.31943/mathline.v9i3.672 

 

 

PRELIMINARY 

Computational thinking ability is becoming increasingly crucial in the current digital 

era, particularly in preparing students to confront future challenges. Computational thinking 

entails skills such as problem-solving, logical reasoning, and data analysis (Wing, 2006). 

Computational thinking, defined as a problem-solving approach that involves decomposing 

complex problems into smaller, more manageable parts, is a fundamental skill in today's 

technology-driven world (Fang et al., 2022). The integration of computational thinking into 

educational practices has been demonstrated to enhance students' problem-solving skills, 

critical thinking abilities, and overall academic performance (Fang et al., 2022). 

Studies have demonstrated that computational thinking skills are fundamental for 

students to address complex problems and develop 21st-century skills (Richardo et al., 

2023). Computational thinking, defined as a problem-solving approach that involves 

breaking down complex problems into smaller, manageable parts, is a fundamental skill in 
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today's technology-driven world (Fang et al., 2022). The integration of computational 

thinking into educational practices has been shown to enhance students' problem-solving 

skills, critical thinking abilities, and overall academic performance (Fang et al., 2022). 

The development of computational thinking skills is vital for students to excel in 

subjects such as mathematics and physics. Appropriate learning approaches can aid students 

in developing computational thinking abilities. Moreover, Lisa (2024) stated that in 

supporting the development of computational thinking abilities, additional training is needed 

to improve their skills in delivering material with the appropriate approach. Implementing 

discovery learning models supported by animation and audio-visual media has been proven 

to enhance students' problem-solving abilities and promote independent learning (Mutiasari 

& Rusnilawati, 2022). Research has also emphasized the positive influence of the discovery 

learning model on students' critical thinking abilities across different subjects, underscoring 

its effectiveness in enhancing problem-solving skills (Ilmi et al., 2022). The discovery 

approach, where students actively engage in discovering concepts and principles through 

exploration and self-guided inquiry, is considered to have potential in developing 

computational thinking skills (Lye & Koh, 2014). Additionally, computational thinking is 

not solely about programming but represents a way of thinking that involves designing 

computations and understanding the world as a complex system of information processes 

(Denning & Tedre, 2019). 

The theory of discovery learning emphasizes the importance of learners actively 

participating in the learning process, constructing their own knowledge structures, and 

negotiating this knowledge with others (Zhao, 2021). This approach aligns with the idea that 

students should be given the autonomy to discover and construct knowledge independently, 

with minimal intervention from teachers (Doroudi, 2020). Engaging students in hands-on 

activities, collaborative learning experiences, and creative problem-solving tasks can 

enhance students' computational thinking abilities and prepare them for real-world 

challenges (Kirschner et al., 2018).  

Research has indicated that the discovery approach, when combined with 

computational thinking activities, can significantly enhance students' awareness of 

computational thinking, motivation, and self-efficacy (Fang et al., 2022). By immersing 

students in problem identification, flow definition, coding, and testing tasks, educators can 

foster a deeper understanding of computational concepts and promote higher-order thinking 

skills (Fang et al., 2022). 
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However, there are questions regarding how this approach impacts male and female 

students, given the differences in interests, motivations, and self-confidence in the fields of 

technology and computing between the two genders (Calder, 2019; Dogan & Camci, 2018; 

Lye & Koh, 2014). Research has shown that gender differences can impact learning styles, 

motivation, achievement, and the acceptance of different learning technologies. Research 

also explores how gender moderates the impact of factors such as self-directed learning, self-

efficacy, and learning motivation on academic achievement (Noviani et al., 2023). 

Therefore, understanding how gender influences learning styles, motivation, achievement, 

and acceptance of learning technologies is crucial for creating an inclusive and effective 

learning environment that meets the diverse needs of all students. 

In the field of education, particularly in mathematics education, the impact of 

different teaching approaches on students' computational thinking abilities, with a focus on 

gender differences, has garnered significant attention. Various studies have delved into the 

effects of different learning models, such as discovery learning, on students' critical thinking 

skills and computational thinking abilities. Research Andayani (2020) concentrates on 

creating educational tools that merge the discovery learning model with cognitive conflict 

strategies to enhance students' critical thinking skills, aiming to boost students' reasoning 

and problem-solving capabilities, which are integral to computational thinking. Similarly, 

Mon et al. (2020) discovered gender gaps in students' computational thinking proficiencies, 

with females generally scoring lower and being perceived as less digitally adept. 

Recognizing these distinctions is vital for developing interventions that can narrow this 

divide and foster equal opportunities for all students. Therefore, exploring how gender 

interacts with computational thinking abilities in the context of problem-solving can guide 

educators in effectively supporting students. By acknowledging the impact of gender on 

learning outcomes and levels of computational thinking, educators can tailor their teaching 

strategies to build an inclusive learning environment that meets the diverse needs of students 

(Santosa, 2023). 

Based on this, this research aims to examine the literature related to the influence of 

the discovery approach on students' computational thinking abilities, taking into account the 

aspect of gender. This literature study will analyze relevant findings from previous research 

to identify emerging findings and patterns. The results of this study are expected to provide 

valuable insights for education practitioners in designing effective and inclusive learning 

strategies to develop students' computational thinking abilities, considering gender 

differences. 
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METHODS 

This research uses a literature review study method, which is a research method 

conducted by collecting information from written sources such as books, journal articles, 

and research reports. The data collection procedures carried out are: 1) Literature search: 

The researcher analyzed journal articles relevant to the research topic using keywords such 

as "Discovery Learning", "computational thinking skills", "gender", and "education". The 

researcher conducted a literature search using academic databases such as Google Scholar, 

ERIC, and Science Direct; 2) Literature selection: The researcher selected journal articles 

that met the research criteria, such as journals published in accredited scientific journals and 

relevant to the research topic; 3) Data collection: The researcher read and analyzed the 

selected journal articles; 4) Data analysis: The researcher recorded information relevant to 

the research topic and categorized it based on certain themes; and 5) Data synthesis: The 

researcher combined information from various sources to produce conclusions about the 

effect of the Discovery Learning approach on students' computational thinking skills, 

considering the aspect of gender. 

 

RESULTS AND DISCUSSION 

Based on the literature review that has been conducted, it was found that the 

discovery learning approach has the potential to develop students' computational thinking 

skills. However, there are diverse results regarding gender differences in computational 

thinking performance in the context of this approach. 

1. Discovery Learning Approach 

Discovery learning has been a topic of interest in mathematics education research, 

with several studies highlighting its effectiveness in enhancing students' mathematical 

learning outcomes. Masfingatin & Murtafiah (2020) explored the creative mathematical 

reasoning of mathematics education students through discovery learning, emphasizing the 

positive impact of this approach on learning outcomes. Similarly, Widodo et al. (2021) 

focused on the application of the discovery learning model to improve students' 

mathematical communication skills, both orally and in writing.  

Moreover, Nur et al. (2020) and Imayati et al. (2020) conducted research 

demonstrating the effectiveness of the discovery learning model in enhancing students' 

mathematical problem-solving ability and understanding, respectively. These findings are 

further supported by studies such as those by Kariman et al., (2019) and Pamungkas et al., 

(2021), which concluded that guided discovery learning and discovery learning 



775 Netti Kariani Mendrofa, Edi Surya, Edi Syahputra, Bornok Sinaga, Syawal Gultom  

 

  

collaboration can lead to improved mathematics learning outcomes and varied mathematical 

reasoning among students.  

Jatisunda et al. (2020) highlighted the positive impact of discovery learning with 

scaffolding on enhancing students' mathematical creative thinking abilities and self-efficacy. 

Furthermore, Pamungkas et al. (2021) emphasized that the application of discovery learning 

can lead to varied mathematical reasoning among students. 

In conclusion, the literature review indicates that the application of discovery 

learning in mathematics education has shown promising results in improving students' 

mathematical reasoning, problem-solving abilities, communication skills, and overall 

learning outcomes. These findings underscore the value of incorporating discovery learning 

models in mathematics instruction to enhance students' engagement and understanding of 

mathematical concepts. 

2. The Influence of the Discovery Learning Approach on Computational Thinking 

Ability 

The impact of the discovery learning approach on computational thinking ability 

has been a subject of interest in educational research. Several studies have highlighted the 

positive impact of the discovery learning model on critical thinking skills (Andayani, 2020; 

Ilmi et al., 2022; Rizki et al., 2021; Rahmawati et al., 2021; Firdaus et al., 2020; Yuniawati 

& Purba, 2021; Rudibyani, 2018). These studies emphasize that the discovery learning 

model not only enhances critical thinking but also improves students' ability to think 

reflectively, analytically, and creatively (Hoerudin, 2023; Noer et al., 2020; Mustikaningrum 

et al., 2021). Moreover, the discovery learning model has been found to optimize students' 

higher-order thinking skills Utaminingsih et al. (2021) and encourage creative thinking 

(Rahman, 2017). 

Studies have indicated that the discovery learning model can positively influence 

students' critical thinking skills, which are closely linked to computational thinking. For 

example, Ilmi et al. (2022) illustrated the effect of the discovery learning model on enhancing 

students' critical thinking abilities, suggesting that this approach can aid in the development 

of students' higher-order thinking skills, crucial for computational thinking. Furthermore, 

Richardo et al. (2023) investigated the impact of STEM attitudes and computational thinking 

on 21st-century skills, emphasizing the importance of developing computational thinking 

skills in students. This underscores the significance of integrating computational thinking 

within the framework of discovery learning to enhance students' problem-solving and 

analytical abilities. 



776 Literature Study On The Effect of The Discovery Learning Approach On Students' 

Computational Thinking Ability By Considering Gender Aspects 
 

 

 

Additionally, Wiono & Meriza (2022) emphasized the positive effects of utilizing 

the discovery learning model to enhance students' critical thinking skills, indicating that this 

approach can effectively foster higher-order thinking abilities essential for computational 

thinking. Furthermore, Yuniawati & Purba (2021) highlighted the effectiveness of the 

discovery learning model in optimizing students' critical thinking skills, supporting the idea 

that this approach can improve students' analytical and problem-solving skills, integral to 

computational thinking. 

In conclusion, the synthesis of these studies suggests that the discovery learning 

approach, particularly when combined with guided discovery methods, can positively impact 

students' critical thinking skills, which form the basis for developing computational thinking 

abilities. By incorporating elements of guided discovery, practical skills, and computational 

thinking within the discovery learning model, educators can effectively enhance students' 

computational thinking abilities and foster critical thinking skills. 

3. Students' Computational Thinking Ability Based On Gender 

Based on the literature analysis, various studies have explored the relationship 

between gender and computational thinking skills. Riadi et al. (2019) found that female 

students excelled over male students in most thinking skills, except for Creating. This 

suggests gender differences may exist in computational thinking abilities among students. 

Mon et al. (2020) discovered that women tend to score lower in computational thinking and 

are perceived as less digitally competent compared to men, particularly in the technological 

dimension. Similarly, Wu & Su (2021) noted that while gender differences were not 

significant in overall computational thinking ability, female students excelled in 

decomposition, whereas male students performed better in algorithm design. This indicates 

that gender variations may exist in specific aspects of computational thinking. 

Additionally, Harmini et al. (2020) emphasized the influence of gender on students' 

computational thinking processes, suggesting that gender can impact how students approach 

and solve problems in computational tasks. Moreover, Demi̇r-Kaymak et al. (2021) 

conducted a longitudinal study to explore the effects of gender on computational thinking 

skills, underscoring the importance of considering gender differences in computational 

thinking development over time. Furthermore, Harmini et al. (2020) specifically focused on 

the computational thinking ability of students based on gender in calculus learning, 

indicating that gender can play a role in shaping students' computational thinking skills 

within specific educational contexts. 



777 Netti Kariani Mendrofa, Edi Surya, Edi Syahputra, Bornok Sinaga, Syawal Gultom  

 

  

In conclusion, the synthesis of these studies suggests that gender can indeed play a 

role in shaping students' computational thinking abilities. Understanding how gender 

influences computational thinking can assist educators in developing tailored strategies to 

enhance computational skills among all students, regardless of gender. 

However, several other studies explain other things, for example, Latifah et al. 

(2022) studied the impact of the ICARE learning model on students' computational thinking 

skills by gender. The results indicated that the ICARE learning model significantly enhanced 

students' computational thinking skills, with no significant gender-based differences 

observed. This implies that the ICARE learning model could be effective in improving 

computational thinking skills regardless of gender. Oluk & Korkmaz (2016) compared 

students' Scratch skills with their computational thinking skills across various variables. The 

study revealed that there were no differences in scores based on gender, indicating that 

gender did not significantly influence students' programming skills with Scratch and their 

computational thinking skills.  

In conclusion, while some studies suggest gender disparities in computational 

thinking skills, particularly in specific areas, other research indicates that certain teaching 

models or tools may effectively enhance computational thinking skills irrespective of 

gender. These varied results indicate that the type of discovery learning activities used in 

developing computational thinking abilities may play a role in the performance differences 

between male and female students. Other factors such as interests, motivation, self-

confidence, and gender stereotypes in technology and computing fields can also influence 

the performance gap between the two genders (Lye & Koh, 2014; Cheryan et al., 2017). This 

approach can increase participation and engagement of female students, as well as create an 

inclusive learning environment. However, the role of teachers, learning materials, and efforts 

to reduce gender stereotypes are also important in minimizing the gender gap in this field. 

Various theoretical perspectives, such as socio-cognitive theory, gender identity theory, and 

expectancy-value theory, can provide insights into how personal, behavioral, environmental, 

gender identity, as well as the expectations and values associated with computational 

thinking and discovery learning activities can influence the engagement and performance of 

male and female students in this context. 

Further research is needed to gain a deeper understanding of the interaction between 

the discovery learning approach, computational thinking abilities, and gender aspects. 

Additionally, it is important to identify effective and inclusive learning strategies that can 

facilitate the development of computational thinking abilities in male and female students 
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equally, taking into account the factors that influence gender differences in this context. 

However, this research only used a descriptive literature review method, so it has not been 

able to provide comprehensive conclusions and strong generalizations. Additionally, the 

articles reviewed may have varied in quality and methodology, so a more systematic quality 

assessment is necessary. This research also has not explored in depth the specific factors that 

influence gender differences in the development of computational thinking abilities. 

Furthermore, the results of this research are limited to the information available up to August 

2023, so it needs to be updated with the latest literature after that period. In conclusion, this 

research provides an initial perspective on an interesting topic, but it still requires further 

investigation using more comprehensive and systematic methodologies to generate stronger 

and more generalizable findings. 

 

CONCLUSION 

Considering the various studies on the influence of discovery learning on critical 

thinking and computational skills, it is evident that gender can significantly shape students' 

computational thinking abilities. These studies collectively suggest that gender 

considerations are crucial when examining the impact of the discovery learning approach on 

students' computational thinking abilities. By integrating gender considerations into the 

design and implementation of discovery learning approaches, educators can establish more 

inclusive and effective learning environments that address the diverse needs and strengths 

of all students. To further advance the understanding of the relationship between gender, 

discovery learning, and computational thinking, future research should explore in-depth 

longitudinal studies, investigate specific factors contributing to gender differences, explore 

the combination of discovery learning with other approaches, and expand the research to 

diverse cultural and socio-economic contexts. 
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