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Abstract

This study investigates the effectiveness of Khan Academy in enhancing the higher-order thinking skills (HOTs) of Grade 10 students of DSPMNHS from 12 sections that are randomly selected as control group and experimental group. With the growing emphasis on 21st-century competencies, educators are exploring digital tools that promote critical, analytical, and problem-solving abilities. This research utilized a quasi-experimental design involving two groups of Grade 10 students: one using Khan Academy for Science instruction and the other receiving traditional instruction. Pre- and post-tests were administered to assess HOTs. The findings reveal a statistically significant improvement in the HOTs of students exposed to Khan Academy. The study concludes that Khan Academy is an effective digital platform for enhancing HOTs in secondary education and recommends its integration into teaching strategies.
Keywords: Khan Academy, Higher-Order Thinking Skills, Digital Learning, Grade 10, Quasi-Experimental Design


Introduction

In the digital age, integrating technology into education has become essential. As schools aim to develop students’ higher-order thinking skills—critical, analytical, and creative thinking—understanding the impact of such platforms is important. The integration of technology modifies collaborative, adaptive learning and applies the teacher's role as a facilitator (Fiqry, 2021). It also facilitates the learning process as a supporting medium and a means of obtaining an overview to improve the quality of education (Makiyah et al., 2019) and support the improvement of 21st century skills (Dash, 2019). 
The application of digital technology in education assists the teacher and students in understanding materials that are abstract and requires reasoning. There are various online learning programs that can be used to support online learning such as Moodle, Edmodo, Blackboard. SEVIMA, EdLink, Schoology and Google Classroom (Widiyatmoko, 2021). Moreover, (Hague, C. 2024) explores how online and blended learning support creativity and critical thinking in higher education, finding that while in-person learning often yields better results, blended and flipped approaches show promise, with effectiveness linked to interactive methods, quality feedback, and well-structured tasks—though further research and policy support are needed to enhance equity and impact.
One of the online platforms that can be used to support online learning in English, science and mathematics is Khan Academy. This platform was launched in 2006 by a non-profit company which is now the most popular education site in the world (Hernawati, 2012). It is a free online learning platform, offers self-paced instructional videos and exercises, particularly in English, Mathematics and Science. These features allow users to determine preferred material for students and automatically sends electronic alerts about new assignments and provides a dashboard that allows teachers to monitor student progress (Murphy et al., 2015). The learning experience derived using Khan Academy is described to aid the creation of effective and efficient, fun-learning for the students. This learning process is able to build students’ critical and creative thinking and increase their independence and motivation to learn (Monteiro et al., 2015). Khan Academy provides 5,500 learning videos, more than 10,000 practice questions that can support features which include materials to guide teachers, tutors, parents to meet student learning goals. 
Data from the World Economic Forum (WEF) 2020 recorded 15 skills needed by today’s working world (World Economic Forum, 2020). WEF data records show that 7 out of 15 abilities characterize higher-order thinking skills (HOTs). By this year HOTs are predicted to become the required skills. The world economy requires people with analytical, creative, problem-solving skills, and critical thinking about problems. Thus, HOTS is an important element in education because of its benefits in improving students' learning performance, reducing weakness, interpreting, synthesizing, solving problems, and controlling information, ideas and day-to-day activities (Ahmad, et al., 2017). Zohar and Dori (2003) also emphasized the development of HOTS is one of the important objectives of educational institutions because of its influences on learning performance. Furthermore, the findings from the study of Zohar and Dori noted that students with high learning outcomes achieved higher thinking scores in comparison with peers who have lower learning performance. On the other hand, the Philippines lagged behind international assessment as reflected in its current standing in  Program for International Assessment (PISA); 347 in  reading, 355 in mathematics and 356 in science are significantly below the OECD average; . Our country ranked 76th out of 81 countries in reading comprehension, mathematics and science.
	While the concept of higher order thinking skills in education has become popular and essential, the Don Servillano Platon Memorial National High School seems deliberate in integrating HOTS in their teaching strategies. Several efforts have been exerted by the teachers and schools in improving the HOTS of the students, however assessment results revealed that the students experience difficulties in comprehending scientific concepts and mathematical problems. This study aims to integrate Khan Academy in enhancing the HOTS level of the Grade students and determine its extent by comparing the difference between the students exposed to Khan Academy and those under traditional instruction. This will help inform the teachers to improve their teaching strategies and consider formulating problem-solving questions that elicit students' critical thinking and generate ideas and consider multiple perspectives in solving problems.
Materials and Methods

The study employed a quasi-experimental design with a control group (traditional instruction) and an experimental group (Khan Academy-integrated instruction). Sixty Grade 10 students from Don Servillano Platon Memorial National High School were selected through random sampling—30 in each group. A validated HOTs assessment tool was administered as a pre-test and post-test. The experimental group used Khan Academy over a six-week intervention, focusing on sample PISA questions, multiple topics and biology. Data were analyzed using descriptive statistics and inferential statistics, including paired and independent t-tests, to determine significant differences in HOTs.
Results and Discussion

The study sought to evaluate the effectiveness of Khan Academy in enhancing HOTs by comparing the academic performance of a control group and an experimental group using pre-test and post-test assessments. Table 1 and Table 2 summarize the findings.
Table 1: Extent of the effectiveness of Khan Academy in enhancing HOTs
	Group
	MPL Post-test
	MPL Pre-test
	Difference
	% Increase

	Control Group
	34.20
	33.33
	0.87
	Increase

	Experimental Group
	58.20
	39.33
	18.87
	Highly Effective


Legend:    5 % increase & above – Highly Effective	2.00 – 2.99 – Less  Effective
                  4.00 – 4.99 % – Effective  			Below 2% increase – Not Effective
                  3.00 – 3.99 %– Moderately Effective   
The control group, which was taught using conventional instructional strategies without technological intervention, recorded a mean percentage level (MPL) of 33.33 in the pre-test and 34.20 in the post-test. This reflects a minimal increase of 0.87 percentage points, which is below the 2% threshold used to determine effectiveness. Based on the predefined criteria, this outcome is categorized as "Not Effective". The data suggest that traditional instruction alone may not have been sufficient to significantly enhance students’ HOTs within the period of the study.
In comparison, the experimental group engaged with Khan Academy as a supplementary learning tool, showed a pre-test MPL of 39.33 and a post-test MPL of 58.20, resulting in a substantial increase of 18.87 percentage points. This gain far exceeds the 5% benchmark and is classified as "Highly Effective". This notable improvement indicates that the use of Khan Academy had a significant positive impact on students’ ability to apply higher-order cognitive skills, such as analyzing, evaluating, and creating—skills aligned with the upper levels of Bloom’s taxonomy.
[bookmark: _GoBack]The findings demonstrate that Khan Academy serves as an effective platform for supporting HOTs development among learners. Its interactive videos, adaptive learning features, and practice-based approach likely contributed to better comprehension and application of complex concepts. These features may have fostered independent learning, critical thinking, and sustained engagement, thereby promoting measurable cognitive gains.

Table 2: Experimental Group vs. Control Group

	Metric
	Experimental Group
	Control Group
	Pre-test Mean
	Post-test Mean

	Mean Difference
	+2.83
	+0.13
	5.90
	8.73



Table 2 shows that the experimental group demonstrated a statistically significant increase in HOTs after using Khan Academy. In contrast, the control group showed marginal improvement. A paired sample t-test was conducted to evaluate the significance of improvement within each group. The experimental group showed a statistically significant improvement in post-test scores (t(29) = 5.97, p < 0.001). The control group showed a non-significant change (t(29) = 1.68, p = 0.133).
The results clearly indicate that the use of Khan Academy as an educational tool had a substantial and statistically significant effect on student performance. In contrast, the traditional teaching method resulted in only a minimal, statistically insignificant improvement. The large effect size in the experimental group further supports the practical significance of Khan Academy as an effective intervention for enhancing learning outcomes. (Brief, R. 2014) has clarified what schools and teachers need to effectively use personalized learning tools like Khan Academy, including content alignment and necessary teacher training and support. 
Conclusion

This study aimed to evaluate the effectiveness of Khan Academy as an intervention tool compared to the traditional method in improving students’ HOTs. Two groups of students (n = 30 each) participated in pre-test and post-test assessments. Khan Academy significantly enhances the HOTs of Grade 10 students. The experimental group outperformed the control group in post-intervention assessments. Hence, educators should consider incorporating Khan Academy into lesson plans to foster critical and creative thinking. Moreover, Educators and school leaders are encouraged to adopt such innovative tools to foster more effective and engaging learning experiences. Future researchers may explore its application across subjects and grade levels, and examine long-term effects on student cognition. 
In summary, the results indicate that integrating Khan Academy into classroom instruction can significantly enhance students' higher-order thinking abilities. The data supports the conclusion that technology-assisted learning platforms, when used strategically, are effective in cultivating deeper levels of understanding and problem-solving among high school learners. The study supports digital learning as a supplement to traditional instruction. However, limitations include a small sample size and limited duration of intervention. Longitudinal studies are needed for deeper insights.
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