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ABSTRACT 
 
This study examines the effectiveness of the Mathway application in enhancing students' 
mathematics learning outcomes among Grade 7 students at Laoang National High School. 
Using an experimental design, the study involved thirty-three students who utilized 
Mathway as a learning tool. Findings revealed that before using Mathway, students 
struggled with mathematical concepts, with many demonstrating low proficiency. After its 
implementation, significant improvements were observed, with students achieving higher 
levels of mathematical performance. Statistical analysis confirmed the significance of this 
improvement, validating Mathway’s positive impact on learning outcomes. However, 
qualitative findings identified challenges such as internet connectivity issues, subscription 
barriers, and interface usability concerns, which affected student engagement. Based on 
the results, the study recommends integrating Mathway and similar applications into 
mathematics instruction while addressing accessibility and usability challenges to 
maximize their effectiveness. 
 
 
Keywords: Mathway, mobile learning, educational technology, mathematics proficiency, 
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INTRODUCTION 
        

In today’s digital age, technology has become an integral part of education, 
revolutionizing how students learn, particularly in mathematics. Among the many digital 
tools available, Mathway stands out as a widely recognized web-based calculator, 
boasting millions of users worldwide and billions of solved mathematical problems. It 
serves as a leading problem-solving resource for students, parents, and educators, 
covering various mathematical fields such as algebra, trigonometry, and calculus. 
Moreover, Mathway provides these services completely free of charge (Mathway, 2021). 

 
Recent studies highlight Mathway’s effectiveness in improving students' 

mathematical performance. For instance, Alqashanin & Faqihi (2022) conducted research 
in Saudi Arabia, demonstrating that students using Mathway showed significant academic 
improvement compared to those relying solely on traditional teaching methods. Similarly, 
Amalia et al. (2022) examined Mathway’s role in teaching derivatives using a quasi-
experimental research design, finding that students who used Mathway exhibited higher 
motivation and confidence in mathematics. A systematic literature review by Zohra & 
Yahfizham (2024) further reinforced Mathway’s impact, emphasizing its importance in 
enhancing student learning outcomes. 

 
Building on this, Muttaqin et al. (2023) found that Mathway effectively facilitates 

learning activities by providing both final answers and step-by-step solutions. Additionally, 
Fazariah & Yafizham (2024) systematically reviewed literature on Mathway’s role in 
developing students' critical thinking skills, concluding that students who used the 
application scored higher on critical thinking tests. The study also recommended training 
mathematics teachers to integrate Mathway into their instructional practices. Likewise, 
Orhani et al. (2024) found that Mathway and similar mobile applications significantly 
enhance students' understanding of solving systems of linear equations using graphical 
methods. 

 
Further research supports Mathway’s effectiveness across different educational 

settings. Al-Fayez & Migdady (2024) investigated Mathway’s flipped classroom model in 
Jordan, revealing a statistically significant improvement in eighth-grade students’ 
mathematical communication skills. Also, Etim & Olatokun (2024) demonstrated that 
mobile apps, including Mathway, play a crucial role in supporting students' learning goals 
at federal universities. Similarly, Mohamed et al. (2024) reviewed AI-driven mathematics 
education in Egypt, finding that tools like Mathway help address various educational 
challenges. A synthesis of 36 intervention studies by Kim et al. (2021) at Harvard 
University confirmed that educational apps positively impact students' literacy and math 
skills. 

 
In the Philippines, Bhat (2023) found that students using digital tools, including 

Mathway, showed significant academic improvement. Ignacio (2021) emphasized the 
necessity of effective digital tools during the abrupt shift to remote learning caused by the 
COVID-19 pandemic. Additionally, Nobis (2021) observed that mathematics teachers in 
state universities and colleges occasionally incorporated digital tools into their teaching 
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practices. Research by Etcuban & Pantinople (2018) in Cebu City further demonstrated 
that mobile applications significantly enhance students' mathematical performance. 
Cabugwason et al. (2024) explored pre-service math teachers' experiences with math 
applications, reporting improvements in knowledge and problem-solving skills. 

 
Moreover, Hadjinor et al. (2021) investigated Mathway’s effectiveness in improving 

Grade 10 students' performance in solving trigonometric problems at Piagapo National 
High School, revealing significant post-test improvements. Damayanti et al. (2023) 
explored how digital-native pre-service mathematics teachers prefer to learn, noting that 
Mathway was among the tools frequently used for problem-solving. Barzel et al. (2019) 
found that smartphone apps with integrated CAS, like Mathway, enhance students' self-
assessment, self-regulation, and understanding of quadratic equations in informal 
learning environments. Llenada Santos (2022) evaluated mobile applications, including 
Mathway, for assisting college students in learning mathematical concepts, 
recommending their use to improve mathematics literacy and problem-solving skills. 

 
Despite its advantages, research has also identified potential drawbacks in using 

math applications. Marshman (2020) cautioned that merely providing students access to 
math apps does not guarantee improved learning outcomes, emphasizing the importance 
of understanding how students use these tools effectively. Kwok et al. (2020) and Nobis 
(2021) highlighted that discrepancies between app features and classroom instruction 
may confuse students, limiting their ability to apply learned concepts. Bennett (2021) 
noted that minimal instructional support within applications can make it difficult for 
students to grasp complex mathematical concepts. Additionally, Abdullaeva et al. (2020) 
warned that overreliance on applications may reduce students’ focus on developing 
critical thinking and problem-solving skills essential for long-term success in mathematics. 
Obina et al. (2022) found that while students acknowledged Mathway’s usefulness, they 
also reported becoming overly dependent on it, leading to decreased study habits and 
motivation. 
 
Research Questions 
 

This study examined the effectiveness of the Mathway application in enhancing 
students' learning outcomes in algebra.  

Specifically, it aimed to address the following questions: 
1. What were the pre-test and post-test performance levels of the respondents? 
2. Is there a significant difference between the pre-test and post-test results? 
3. What challenges did students encounter while using the Mathway application? 

 
 

METHODOLOGY 
 

The study employed an experimental research design to assess the effectiveness 
of the Mathway application on Grade 7 students' algebra learning outcomes in a public 
secondary school in the Philippines during the 2024-2025 academic year. Universal 
sampling was used for the pre-test and post-test, while purposive sampling selected five 
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students for interviews. Data were collected through a standardized 15-item pre-test and 
post-test adapted from Math Counts: Textbook Mathematics Grade 7 (Hilot, 2024) and a 
semi-structured interview guide, both validated by experts. The intervention lasted one 
week, during which students utilized Mathway to solve problems before verifying their 
answers. Descriptive statistics, including frequency counts and percentages, and a paired 
sample t-test analyzed the quantitative data, while thematic analysis identified recurring 
patterns in students' challenges with the app. The study was limited to one Grade 7 
section, with no control group, and external factors such as prior math proficiency and 
engagement potentially affecting results. 
 
 
RESULTS AND DISCUSSION 
 
Level of students’ achievement in mathematics during pre-test and post-test 
 

Table 1 presents the pre-test and post-test results of the participants, highlighting 
the impact of Mathway as a learning intervention in enhancing students’ mathematical 
performance. The post-test data revealed notable improvements, with 11 students 
(33.33%) achieving a "Fair" score (7–9), compared to only 5 students (15.15%) in the pre-
test. Additionally, the number of students in the "Good" category (10–12) increased from 
0 to 8 (24.24%), demonstrating significant progress in problem-solving skills. 

 
The "Poor" category (4–6) saw a substantial decrease, dropping from 24 students 

(72.73%) in the pre-test to 8 students (24.24%) in the post-test. However, the "Very Poor" 
category (1–3) experienced a slight increase, rising from 4 students (12.12%) to 6 
students (18.19%), suggesting that while Mathway improved overall performance, some 
students continued to struggle with mathematical concepts. These findings underscore 
Mathway’s effectiveness in enhancing mathematical proficiency, particularly in elevating 
students from lower achievement levels to higher ones. 

 
Several studies reinforce these findings regarding Mathway’s role in mathematics 

education. Hadjinor et al. (2021) found a statistically significant difference in students’ 
scores when using Mathway as a teaching tool, with post-test results favoring the 
intervention. Similarly, Amalia et al. (2024) reported that Mathway positively influenced 
students’ motivation in learning derivatives. Alqashanin et al. (2022) demonstrated that 
Mathway led to a statistically significant improvement in mathematical proficiency among 
secondary school students in Najran, Saudi Arabia. 

 
Despite its benefits, researchers have also highlighted potential drawbacks. 

Marshman (2020) and Pala et al. (2025) cautioned that merely providing access to math 
apps does not guarantee improved learning outcomes, emphasizing the importance of 
understanding how students use these tools effectively. Kwok et al. (2020) noted that 
discrepancies between app features and classroom instruction might confuse students, 
limiting their ability to apply learned concepts. These concerns highlight the need for 
structured integration of Mathway into traditional teaching methods to maximize its 
effectiveness. 
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Table 1. Pre-test and Post-Test Results 

SCORES 
Pre-Test Post-Test  

Description 
F % F % 

10 – 12 0 0% 8 24.24% Good 
7 – 9 5 15.15% 11 33.33% Fair 
4 – 6 24 72.73% 8 24.24% Poor 
1 – 3 4 12.12% 6 18.19% Very Poor 

Total 33 100.00% 33 100.00%  

Legend: 13 – 15: Excellent, 10 – 12: Good, 7 – 9: Fair,  
4 – 6: Poor, and 1 – 3: Very Poor 

 

Significant Difference Between the Pre-test and Post-Test Results 

The statistical analysis in Table 2 evaluates the significance of differences between 
pre-test and post-test results following the intervention of the Mathway application in 
mathematical learning. The results indicate a marked improvement in student 
performance, with the mean score increasing from 4.85 in the pre-test to 6.70 in the post-
test. The standard deviation also increased from 1.33 to 2.76, reflecting greater variability 
in student outcomes after using Mathway. A t-value of -3.64 and a p-value of 0.01, which 
is below the significance threshold of 0.05, led to the rejection of the null hypothesis, 
confirming that the score differences are statistically significant. These findings suggest 
that Mathway positively influenced students’ ability to solve mathematical problems. 

 
 

Table 2. Test of Significance Difference Between the Pre-test and Post-test 
Results 

Groups Mean SD t-
value 

p-
value 

Level of 
sig. 

Decision Interpretation 

Pretest 4.85 1.33 
-3.64 0.01 0.05 Reject Ho Significant Posttest 6.70 2.76 

 
Several studies align with these results, reinforcing Mathway’s role in mathematics 

education. Fazariah & Yafizham (2024) systematically reviewed the literature on 
Mathway’s impact on students' critical thinking abilities, finding that learners who used 
Mathway scored higher on critical thinking tests compared to those who did not. Similarly, 
Orhani et al. (2024) found that Mathway and other mobile applications significantly 
enhance understanding and efficiency in solving systems of linear equations using the 
graphical method by providing intuitive tools and graphical solutions. 

 
In the Philippines, Bhat (2023) reported a significant academic improvement 

among students using digital tools, including Mathway. Additionally, Etcuban et al. (2018) 
discovered that mobile applications significantly improved students' academic 
performance in mathematics in Cebu City. These studies collectively support the 
effectiveness of Mathway in enhancing mathematical learning outcomes. 
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Challenges encountered in using the Mathway Application     

The thematic analysis of qualitative interviews with Grade 7 students at Laoang 
National High School (LNHS) identified several key challenges in using the Mathway 
application for solving algebraic problems. The major themes generated include internet 
connectivity issues, application limitations, overreliance on technology, technical 
difficulties, and limited accessibility. 

Internet Connectivity Issue 

        One of the primary difficulties is internet connectivity issues. Since Mathway 
operates as an online platform, students frequently experience interruptions due to weak 
or unstable connections, preventing smooth access to solutions. Many expressed 
frustrations when the application failed to load properly, particularly during crucial study 
moments. Studies have highlighted that poor internet access significantly hinders the use 
of Mathway in educational settings, especially in areas with limited connectivity. Research 
by Nobis (2021) found that inadequate digital resources lead to infrequent engagement 
with educational software, while Cabugwason et al. (2024) emphasized that the demand 
for internet access presents a barrier for students in regions with poor connectivity. 

Here are some responses that reflect this theme: 

“Mathway app requires data and internet connection to function, and without it, it 
cannot provide answers.” 

“If you don’t have data or wifi connection, you cannot access the answer you 
want.” 

“I encountered challenges with low internet connections.” 
"I cannot use the application if I don't have a load or internet connection." 

"The application suddenly crashed while I was using it due to a sudden internet 
loss." 

           

Further studies reinforce the impact of connectivity issues on digital learning. 
Barrot et al. (2021) identified poor internet connectivity as a primary challenge for Filipino 
students during online learning, highlighting the digital divide that impedes educational 
access. Similarly, Ying et al. (2021) found that infrastructure limitations significantly affect 
students' ability to utilize online educational resources effectively. Chen et al. (2018) and 
Nobis et al. (2024) further emphasized that limited internet access is a major barrier, as 
many educational apps require continuous connectivity and data subscriptions, which 
may be costly or unavailable in certain areas. These findings underscore the need for 
educators and app developers to enhance accessibility by incorporating offline 
functionality or creating data-friendly versions of Mathway to ensure equitable learning 
opportunities. 

Subscription or paywall issues  

          Participants noted that Mathway required subscriptions or payments for access to 
premium features, creating financial challenges for users who could not afford additional 
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costs. While the free version provided basic problem-solving capabilities, students 
frequently encountered restrictions on advanced features, such as step-by-step solutions 
and expanded explanations, which were locked behind a paywall. Many expressed 
frustrations over the financial barriers that limited their ability to fully utilize the application, 
highlighting concerns about equitable access to AI-powered math learning tools. Ensuring 
that Mathway’s premium features were more inclusive and widely available could help 
bridge gaps in accessibility and provide all students with equal learning opportunities. 

Here are some responses that reflect this theme: 

"The Mathway application does not provide a step-by-step solution unless you 
pay for a subscription." 

“The Mathway application requires a subscription to access the best features." 
"The process isn't clear if you are not subscribed to the application". 

 
Studies have emphasized financial constraints as a major barrier to accessing AI-

driven educational tools, particularly those requiring subscriptions for premium features. 
Nobis (2021) found that limited digital resources led to infrequent use of educational 
software, including math applications. Similarly, Khaleel & Naimi (2022) noted that cost 
and paywall issues, along with potential future in-app fees, could restrict access to 
advanced functionalities. These findings underscore the need for educators and 
developers to explore affordable alternatives, such as free-tier enhancements or 
institutional subscriptions, to ensure that students can fully benefit from digital learning 
tools without financial limitations. 

Navigational and usability issues 

           Mathway’s interface can also pose difficulties, particularly for new users. Many 
students initially found the interface overwhelming, particularly when selecting the correct 
notation or inputting problems. Users frequently reported frustration due to accidental 
clicks or difficulties navigating specific features, though they eventually adapted to the 
platform over time. These challenges highlight the importance of intuitive design in 
educational applications to ensure accessibility and ease of use for new users. 

Here are some responses that reflect this theme: 

"It was a bit confusing at first since I'm not very familiar with the app". 
"I struggled finding the correct button for some notations". 

"I find it very confusing the first time I used it, then somehow I became familiar 
with it". 

"There are times when I struggled clicking the correct button". 

 
Studies have shown that complex app interfaces can hinder usability, particularly 

for beginners, limiting their ability to efficiently utilize digital learning tools (Yoon et al., 
2020). Xue et al. (2023) found that the ease of navigation and usability of an online 
platform directly influenced its perceived usefulness and enhanced students' educational 
experiences. Similarly, Vlasenko et al. (2020) emphasized that well-structured navigation 
and high usability in online math courses significantly contribute to user satisfaction and 
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effective learning. Nobis & Caparroso (2025) further highlighted the importance of 
parental and teacher guidance when students use digital tools, particularly for homework, 
to ensure proper engagement and comprehension. These findings underscore the need 
for user-friendly interfaces and structured support to enhance students' learning 
experiences with Mathway. 
 
Conclusions  
 

The study concludes that Mathway serves as an effective learning intervention, 
significantly enhancing students' mathematical performance by improving problem-
solving skills and supporting independent learning. However, researchers caution that 
simply accessing math applications does not guarantee improved learning outcomes, as 
certain features may confuse students and limit their ability to apply learned concepts 
effectively. 

 
Despite its benefits, students encountered several challenges while using 

Mathway. Internet connectivity issues disrupted access to solutions, particularly for those 
in areas with weak or unstable connections. Subscription barriers restricted access to 
advanced features, such as step-by-step explanations, limiting students' ability to fully 
comprehend complex problems. Additionally, interface usability posed difficulties for new 
users, who initially struggled with notation input and navigation before adapting over time. 

 
These findings emphasize the need for structured integration of Mathway into 

traditional teaching methods, improved accessibility, and enhanced user support. 
Educational institutions and developers should consider strategies such as offline 
functionality, affordable subscription models, and user-friendly interface improvements to 
ensure that students can fully benefit from digital learning tools without unnecessary 
barriers. 
            
Recommendations 

 
Based on the findings of this study, several recommendations are proposed to 

enhance the effectiveness of Mathway as a learning tool while addressing the challenges 
encountered by students. The following suggestions were formulated:  

 
1. Educational institutions may provide offline access to Mathway’s essential 

features and establish campus Wi-Fi hotspots, while developers should 
optimize the application for low-bandwidth environments to ensure 
uninterrupted learning. 

2. Mathway developers might explore institutional licensing and free-tier 
enhancements to make advanced features more accessible, while schools and 
policymakers could seek partnerships to subsidize costs for students in need. 

3. The Mathway interface may be refined with interactive tutorials, clearer notation 
selection, and intuitive navigation features to improve usability, while educators 
could provide guidance to help students maximize its benefits. 
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4. Teachers may integrate Mathway into structured lessons that emphasize 
conceptual understanding and problem-solving skills rather than reliance on 
automated solutions. 

5. Educators could receive training on effectively incorporating Mathway into their 
teaching strategies through workshops and instructional materials to ensure 
meaningful student engagement. 

6. Future researchers may explore the long-term effects of Mathway on students' 
mathematical proficiency, particularly in different educational settings and 
grade levels. 
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