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Introduction 

Technology has transformed modern education by expanding access to learning resources and 
improving instructional delivery through digital platforms. The integration of information and 
communications technology (ICT) in education has allowed teachers to provide more flexible, interactive, 
and learner-centered approaches while enabling students to access digital learning materials beyond the 
traditional classroom setting. According to UNESCO (2018), ICT integration can support inclusive and 
innovative learning environments by improving access to educational resources and strengthening teaching 
practices. Similarly, the use of digital learning platforms allows educators to provide personalized learning 
experiences, monitor student progress, and support continuous improvement in academic performance 
(UNESCO, 2019). Among these innovations, Quipper School has emerged as an e-learning platform that 
supports the Philippine K–12 curriculum by providing curriculum-aligned learning resources, assessments, 
homework management, and progress monitoring through ICT. As a learning management system, Quipper 
enables teachers to deliver lessons, assess student performance, and provide feedback through digital tools 
that support classroom instruction (Quipper Philippines, 2024). 

At Madrid National High School, Quipper was integrated into Science 10 instruction for Grade 10 
Gold students using PC tablets in the computer laboratory. Ten learners with low mastery of Science 
competencies, identified through competency-based assessments aligned with DepEd Order No. 8, s. 2015, 
participated in the intervention. Their learning progress was monitored through the Quipper platform, 
allowing teachers to evaluate competency mastery before administering summative assessments. Digital 
assessment platforms such as Quipper support teachers in identifying learning gaps by providing 
performance data that can guide remediation and instructional decisions (Black & Wiliam, 2018). 
Furthermore, learning management systems contribute to improved assessment practices by allowing 
teachers to track learner progress, manage activities, and provide timely feedback based on students’ needs 
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Abstract. This study investigated the effectiveness of the Quipper 
application as a technology-based intervention in improving the 
competency mastery of Grade 10 learners in Science through e-
QUIPPED Learning at Madrid National High School during the 
school year 2019–2020. It aimed to determine learners’ mastery 
level before and after the implementation of the Quipper-based 
intervention, identify factors affecting their performance, and 
propose an enhanced instructional strategy. The study employed a 
pre-experimental research design using a one-group pretest-posttest 
approach. Ten Grade 10 Gold learners with low mastery of Science 
competencies were purposively selected as participants. Data were 
gathered through competency-based assessments and a researcher-
made survey questionnaire, while learner progress was monitored 
through Quipper activities, formative assessments, and performance 
tracking. Results revealed that all participants were initially 
classified under the Beginning level of mastery, with scores ranging 
from 8 to 16. Factors affecting their performance included lack of 
participation, boredom, and distractions from non-academic use of 
mobile devices. After the intervention, all learners improved to the 
Accomplished level, obtaining scores ranging from 33 to 40. The 
findings indicate that Quipper enhanced learning through accessible 
resources, interactive activities, continuous assessment, feedback, 
and remediation opportunities. The study concludes that integrating 
Quipper as a distributed learning platform can support competency 
development and address learning gaps among struggling learners. 
An enhanced Quipper-Based Science Learning Enhancement 
Program is proposed to sustain learner improvement through 
structured remediation and monitoring. 
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(Broadbent & Fuller-Tyszkiewicz, 2018). Quipper’s assessment and monitoring features are designed to 
provide teachers with performance analytics and competency-based learning support aligned with 
curriculum standards. 

Although previous studies have emphasized the benefits of technology integration, e-learning 
platforms, and digital assessment tools in improving student engagement and learning outcomes, limited 
studies have focused on the use of Quipper as a targeted remediation intervention for learners with low 
mastery levels in Science 10 competencies. Most existing studies examine technology integration in general 
contexts, while fewer studies investigate how a specific learning management system can address identified 
learning gaps among struggling learners in a public secondary school setting. This study addresses this gap 
by examining the effectiveness of the Quipper application as a technology-based intervention in improving 
the Science competency mastery of Grade 10 learners at Madrid National High School. 

The implementation of Quipper as a technology-based intervention provides an opportunity to 
address learning gaps among students experiencing difficulties in Science competencies. By integrating 
digital learning resources, assessment tools, and progress monitoring, Quipper may support remediation and 
improve learners’ understanding of scientific concepts. The use of educational technology as a support tool 
has been recognized as an effective approach in improving learning outcomes when integrated with 
appropriate teaching strategies and instructional goals (Hattie, 2009). Technology-based interventions, 
particularly those that provide immediate feedback and opportunities for repeated practice, can strengthen 
students’ understanding and mastery of academic competencies (Tamim et al., 2011).  

This study aims to determine the effectiveness of the Quipper application in improving the academic 
performance of Grade 10 students in Science at Madrid National High School during the school year 2019–
2020. Specifically, it examines the students' level of mastery of Science competencies before and after the 
implementation of the Quipper-based intervention and identifies the factors affecting their competency 
mastery. Through the evaluation of pre-intervention and post-intervention performance, the study seeks to 
provide evidence on the potential of digital learning platforms in supporting science education and 
addressing students’ learning difficulties. 

 
Research Questions  

This study aimed to determine the effectiveness of the Quipper application in improving the competence 
of Grade 10 Gold learners in Science 10.  
Specifically, it sought to answer the following questions; 

1. What is the mastery level of Grade 10 section Gold students in Science before using the Quipper app? 
2. What are the reasons affecting the mastery level of Grade 10 section Gold students in Science? 
3. What is the mastery level of Grade 10 Gold learners in Science after the implementation of the 

Quipper application? 
4. Based on the findings of the study, what enhanced Quipper-based instructional strategy can be 

proposed to further improve the competence of Grade 10 learners in Science 10? 
 

Scope and Delimitation of the Study 

This study was limited to determining the effectiveness of the Quipper application as an intervention 
strategy in improving the mastery level of Grade 10 Gold students in Science at Madrid National High School 
during the school year 2019–2020. It focused on ten purposively selected learners who experienced 
difficulties in mastering Science competencies. The study examined students’ performance before and after 
the implementation of the Quipper-based learning intervention through competency assessments and 
comparative analysis. It was delimited to the use of the Quipper application, the selected participants, the 
Science 10 subject area, and the specific learning competencies covered during the intervention; therefore, 
the findings are applicable only to the identified learners and research setting. 

 
Literature Review  
 
Technology Integration in Education 

Technology integration has become an important component of contemporary education as schools 
adopt digital tools to enhance teaching strategies, improve access to information, and create more engaging 
learning environments. The effective use of technology allows teachers to provide interactive learning 
experiences and support students with different learning needs. According to Ertmer and Ottenbreit-
Leftwich (2010), successful technology integration depends on teachers’ knowledge, beliefs, and ability to use 
digital tools effectively in instruction. Likewise, Mishra and Koehler (2006) emphasized that meaningful 
technology integration occurs when technological knowledge is combined with pedagogical and content 
knowledge to improve learning outcomes. In addition, UNESCO (2023) stressed that the effective integration 
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of digital technologies into education enhances teaching quality, promotes inclusive learning, and develops 
learners’ digital competencies needed in the 21st century. 
 
Mobile Applications in Learning 

Mobile applications have increasingly influenced educational practices by providing learners with 
portable access to digital resources, communication tools, and instructional materials. These applications 
support flexible learning opportunities because students can engage with educational content beyond 
traditional classroom boundaries. Traxler (2007) explained that mobile learning enables personalized and 
accessible learning experiences through portable technologies. Similarly, Kukulska-Hulme (2012) 
highlighted that mobile technologies contribute to learner autonomy by allowing students to control the 
pace, location, and method of their learning. Moreover, Crompton (2013) noted that mobile learning 
enhances collaboration, engagement, and learner motivation by providing continuous access to educational 
content regardless of time and place. 
 
Electronic Devices in the Classroom 

Electronic devices such as tablets, computers, and mobile phones have become common tools in 
classrooms for accessing information, completing learning activities, and supporting digital instruction. 
However, their effectiveness depends on how these devices are managed and integrated into classroom 
practices. According to Selwyn (2011), digital devices can enhance learning opportunities but may also 
introduce challenges related to distraction, inequality of access, and inappropriate use. In addition, Junco 
(2012) found that excessive and non-academic use of mobile technologies may negatively influence students’ 
engagement and academic performance, emphasizing the need for responsible technology use. Likewise, 
OECD (2015) reported that while digital devices offer valuable educational opportunities, their excessive or 
inappropriate use in classrooms may negatively affect students’ academic achievement and concentration. 
 
Quipper Application as an E-Learning Tool 

Quipper, as an e-learning platform, provides digital learning materials, assessment activities, and 
monitoring features that support teachers in delivering technology-assisted instruction. Learning 
management systems such as Quipper help facilitate online content delivery, assessment tracking, and 
feedback mechanisms that allow teachers to address students’ learning needs. According to Coates et al. 
(2005), learning management systems enhance educational delivery by organizing course materials, 
communication, and assessment processes in a digital environment. Furthermore, Al-Fraihat et al. (2020) 
explained that the effectiveness of e-learning systems is influenced by their usability, quality of learning 
content, and ability to support learners’ academic experiences. Similarly, Hrastinski (2008) emphasized that 
online learning platforms encourage active participation and interaction, which contribute to improved 
learning outcomes and learner satisfaction. 
 
Technology-Based Learning Intervention 

Technology-based interventions provide additional opportunities for students to improve academic 
performance through digital resources, interactive activities, and continuous learning support. These 
interventions allow educators to provide remediation and reinforcement based on students’ identified 
learning difficulties. Mayer (2009) stated that technology-supported instruction can improve learning when 
multimedia resources are designed according to principles that promote meaningful understanding. 
Similarly, Clark and Mayer (2016) explained that well-designed e-learning environments can support 
knowledge development by combining instructional methods with appropriate digital technologies. 
Additionally, Means et al. (2013) concluded that students participating in online and blended learning 
environments generally perform better than those receiving traditional face-to-face instruction alone, 
particularly when technology is integrated with effective teaching strategies. 
 
Student Engagement and Technology Use 

The effectiveness of technology use in education depends on students’ engagement, digital 
responsibility, and the ability of teachers to establish appropriate learning practices. While digital tools can 
increase participation and provide access to learning materials, improper use may reduce students’ attention 
and involvement in academic activities. Fredricks et al. (2004) emphasized that student engagement involves 
behavioral, emotional, and cognitive participation, which are important factors in achieving successful 
learning outcomes. Additionally, Wang et al. (2014) highlighted that technology-supported learning 
environments can improve engagement when digital activities are interactive, meaningful, and aligned with 
students’ learning goals. Furthermore, Bond et al. (2020) found that educational technology positively 
influences student engagement by promoting collaboration, active participation, and learner motivation 
when integrated effectively into classroom instruction. 
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Methodology  
 
Research Design 

This study employed a pre-experimental research design utilizing a one-group pretest-posttest 
approach to determine the effectiveness of the Quipper application in improving Science competency 
mastery among Grade 10 learners. Ten learners were purposively selected as participants from January 6–31, 
2020, based on their identified low level of mastery in Science competencies. The pretest was administered 
to determine the learners’ initial level of competency mastery before the implementation of the Quipper-
based intervention, while the posttest was conducted after the intervention to measure changes in their 
performance. Data were gathered through a researcher-made survey questionnaire to identify the factors 
affecting learners’ mastery level and through competency-based assessment tools to evaluate their 
performance before and after the intervention. This research design was appropriate because it allowed the 
researchers to determine the effectiveness of the Quipper application in addressing learning gaps, providing 
technology-assisted remediation, and improving learners’ mastery of Science competencies. 

 
Sampling Design 

The study employed purposive sampling as the primary sampling technique to select the participants 
who were identified based on their low level of mastery in Science competencies. Purposive sampling allowed 
the researchers to intentionally choose ten Grade 10 Gold learners from Madrid National High School who 
needed intervention through the Quipper application. The selected participants underwent a technology-
based remediation program designed to improve their competency mastery through digital learning 
activities. The use of purposive sampling was appropriate because the study focused on a specific group of 
learners experiencing academic difficulties in Science and aimed to determine the effectiveness of the 
Quipper intervention in addressing their learning gaps. Data were gathered from the identified respondents 
through a self-made survey questionnaire, competency-based assessments, and comparative analysis of their 
performance before and after the intervention. 
 
Research Locale  

The study was conducted at Madrid National High School in Madrid, Surigao del Sur during the 
school year 2019–2020. The school served as the research locale where the Quipper application was 
implemented as an intervention strategy for improving students’ mastery of Science competencies. The 
participants of the study were Grade 10 Gold students, particularly ten learners identified with low levels of 
mastery in Science based on their competency assessment results. The study focused on evaluating the 
effectiveness of the Quipper-based learning intervention through the assessment of students’ performance 
before and after the implementation of the program. 
 
Research Participants 

This study included ten (10) selected learners from Grade 10 Gold of Madrid National High School 
who were identified to have a low level of mastery in Science competencies. The participants were chosen 
through purposive sampling from the class population and were involved in the implementation of the 
Quipper application as an intervention strategy. The selected learners served as the primary source of data in 
determining the effectiveness of the Quipper-based learning approach in improving their Science 
competency mastery. 
 
Research Instrument 

The researcher utilized a researcher-made survey questionnaire and competency-based assessment 
tools as instruments for data gathering. The questionnaire was designed to identify the factors affecting the 
learners’ level of mastery in Science competencies, while the assessment tools were used to measure students’ 
performance before and after the implementation of the Quipper application. The summative test items were 
based on the Science 10 competencies covered during the third quarter, and students’ mastery levels were 
categorized using the established rubric: 41–50 as Exemplary, 31–40 as Accomplished, 21–30 as Developing, 
and 1–20 as Beginning. The data gathered from the respondents’ assessments and survey responses were 
analyzed to determine the effectiveness of the Quipper-based intervention in improving students’ Science 
competency mastery. The administration of the research instruments was conducted with proper approval 
from school authorities and with consideration of ethical research practices and learners’ privacy. 
 
Data Gathering Procedure 

The researcher obtained permission from the school authorities before conducting the study and 
implementing the Quipper-based intervention. Ten Grade 10 Gold learners identified through purposive 
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sampling participated in the study. Data were collected using a researcher-made survey questionnaire and 
competency-based assessments administered before and after the intervention. The respondents were 
exposed to Quipper activities through the school’s available PC tablets, and their progress was monitored 
through formative assessments. After the intervention period, post-assessment results were gathered, 
analyzed, and compared with the pre-assessment scores to determine the effectiveness of the Quipper 
application in improving students’ mastery of Science competencies while maintaining confidentiality of the 
collected data. 
 

Results and Discussions 
 

Research Question 1: What is the mastery level of Grade 10 section gold students in 
science before using the Quipper app? 

 
Table 1. Level of Mastery of Grade 10 Gold in Science before the use of QUIPPER app 

 
 

 

Table 1 presents the level of mastery of the ten Grade 10 Gold students in Science before the 
implementation of the Quipper application. Results revealed that all ten identified learners obtained scores 
ranging from 8 to 16, which were categorized under the Beginning level of mastery. This indicates that the 
learners experienced difficulties in understanding and achieving the expected Science competencies prior to 
the intervention. The findings suggest that the identified students required additional instructional support 
and remediation strategies to improve their competency mastery and academic performance in Science. 
According to Guskey (2007), assessing students’ learning levels before intervention is essential because it 
allows teachers to identify gaps in understanding and provide appropriate instructional responses. Similarly, 
Tomlinson (2014) emphasized that identifying learners’ differences in readiness and performance enables 
educators to design targeted interventions that address specific learning needs. The results further show that 
the learners’ low mastery level may have contributed to their difficulty in applying scientific concepts and 
achieving the required learning outcomes. These findings served as the basis for implementing the Quipper 
application as a technology-based intervention designed to provide additional learning opportunities, 
reinforce Science concepts, and support learners in developing their competency mastery. As noted by Means 
et al. (2013), technology-supported interventions can provide structured learning experiences and additional 
practice opportunities that help improve students’ academic achievement. 

 
Research Question 2: What are the reasons affecting the mastery level of Grade 10 

section gold students in science? 
 

Table 2. Reasons Affecting the Level of mastery in Science of Grade 10 Gold 
 

 
Table 2 presents the identified reasons affecting the level of mastery in science among the ten Grade 

10 Gold students who obtained the Beginning level during the summative assessment. The results revealed 
that the most common factor affecting students’ mastery was being engaged in other activities, particularly 
the use of cell phones during class discussions, as reported by seven learners. Meanwhile, three learners 

Student 
Summative 

Scores 
Level of Mastery 

1 10 Beginning 

2 12 Beginning 

3 16 Beginning 

4 10 Beginning 

5 15 Beginning 

6 8 Beginning 

7 11 Beginning 

8 9 Beginning 

9 13 Beginning 

10 14 Beginning 

Reasons Number of Learners 

1. Do not participate and 
easily bored 

3 

2. Busy with other stuff 
like using cell phones 
during the discussion 

7 

Total 10 
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identified lack of participation and easily becoming bored during discussions as factors that affected their 
learning progress. The findings indicate that students’ attention, engagement, and participation during 
science lessons may influence their ability to understand and master the required competencies. According to 
Skinner and Belmont (1993), student engagement is influenced by classroom experiences, motivation, and 
teacher support, which are important factors in promoting active participation and learning achievement. 
Furthermore, Amez and Baert (2020) explained that excessive smartphone use among students may 
negatively affect academic engagement by creating distractions and reducing concentration during learning 
activities. The presence of distractions, particularly inappropriate smartphone use during class, may reduce 
students’ focus and involvement in learning activities. These results served as the basis for implementing the 
Quipper application as an intervention strategy to increase learner engagement, provide interactive learning 
experiences, and improve students’ mastery of science competencies. As highlighted by Kahu and Nelson 
(2018), learning interventions that promote active engagement and meaningful interaction can contribute to 
improved educational outcomes. 

 
Research Question 3: What is the mastery level of Grade 10 Gold learners in science 

after the implementation of the Quipper application? 
 

Table 3. Comparative Results in the Level of Mastery after the use of QUIPPER app 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3 presents the comparative results of the learners’ level of mastery in Science before and 

after the implementation of the Quipper application. The findings revealed that all ten Grade 10 Gold 
students improved from the Beginning level, with scores ranging from 8 to 16 before the intervention, to 
the Accomplished level, with scores ranging from 33 to 40 after the intervention. This indicates that 
Quipper positively contributed to improving students’ understanding and mastery of Science competencies 
by providing digital learning activities, accessible instructional materials, opportunities for practice, and 
continuous assessment. The results support Tamim et al. (2011), who stated that technology integration 
enhances student achievement when combined with effective instructional approaches, and Sung et al. 
(2016), who emphasized that mobile learning tools improve performance through increased engagement 
and interactive learning experiences. Furthermore, the findings align with Cheung and Slavin (2013), who 
highlighted the effectiveness of educational technology applications in improving learning outcomes when 
aligned with instructional goals, and Garrison and Kanuka (2004), who explained that technology-
supported environments promote active and meaningful learning. Thus, the implementation of Quipper 
served as an effective intervention strategy in addressing Science learning gaps and enhancing students’ 
competency mastery. The comparative results revealed an improvement in the learners' mastery levels 
after the implementation of the Quipper application, as all participants moved from the Beginning level to 
the Accomplished level.  

 
Research Question 4: Based on the findings of the study, what enhanced Quipper-

based instructional strategy can be proposed to further improve the competence of Grade 10 
learners in Science’s 10? 
 

Based on the findings of the study, an enhanced Quipper-Based Science Learning Enhancement 
Program (QSLEP) is proposed to further improve the competence of Grade 10 learners in science 10. The 
program integrates Quipper as a supplementary instructional tool by providing competency-based learning 
modules, formative assessments, immediate feedback, and remediation activities aligned with the Most 

 
Before the Intervention 

After the use of QUIPPER app as 
Intervention 

Score Level of Mastery Score Level of Mastery 

1 10 Beginning 35 Accomplished 

2 12 Beginning 38 Accomplished 

3 16 Beginning 40 Accomplished 

4 10 Beginning 36 Accomplished 

5 15 Beginning 39 Accomplished 

6 8 Beginning 33 Accomplished 

7 11 Beginning 36 Accomplished 

8 9 Beginning 38 Accomplished 

9 13 Beginning 37 Accomplished 

10 14 Beginning 40 Accomplished 
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Essential Learning Competencies (MELCs). Learners identified with low mastery levels will undergo 
scheduled remediation sessions using the Quipper application in the computer laboratory or through their 
personal devices, while teachers will regularly monitor learners' progress through the platform's learning 
analytics. The intervention also includes periodic assessment, feedback, and enrichment activities to 
ensure continuous improvement in learners' mastery of science competencies. Through the systematic 
integration of Quipper into classroom instruction and remediation, the program aims to strengthen 
learners' conceptual understanding, enhance academic performance, and promote independent and 
technology-assisted learning. 

 

Ethical Considerations  
This study observed ethical standards in educational research to ensure the protection of the 

rights, privacy, and welfare of the participants. Permission to conduct the study was obtained from the 
school authorities of Madrid National High School prior to the implementation of the Quipper-based 
intervention. Informed consent was secured from the selected Grade 10 Gold learners after explaining the 
purpose, procedures, and their voluntary participation in the study. Confidentiality and anonymity were 
maintained by protecting the identities of the participants through the use of codes, and no personal 
information was disclosed in the analysis and reporting of results. The data gathered from the survey 
questionnaire, assessments, and Quipper activities were used solely for research purposes and were 
handled responsibly in accordance with the Data Privacy Act of 2012 (Republic Act No. 10173). The study 
ensured that participants were not exposed to any physical, psychological, or emotional harm, and the 
researchers upheld the principles of fairness, respect, voluntary participation, and academic integrity 
throughout the research process. 
 

Conclusion  
The study concluded that the use of the Quipper application as a technology-based intervention 

improved the Science competency mastery of Grade 10 Gold students at Madrid National High School. 
Before the implementation of the intervention, the identified learners demonstrated a Beginning level of 
mastery, indicating difficulties in understanding and achieving the required Science competencies. After 
the utilization of Quipper, all participants showed improvement and reached the Accomplished level of 
mastery. The findings suggest that integrating e-learning tools into classroom instruction provides learners 
with additional opportunities for practice, engagement, and access to learning resources. The Quipper 
application served as an effective strategy in addressing learning gaps and enhancing students’ academic 
performance in Science. The findings of the study should be interpreted within the context of the selected 
participants and research setting. Since the study involved only ten purposively selected learners, the 
results may not be generalized to all Grade 10 learners 
 

Reccomendations 
Based on the findings of the study, it is recommended that Science teachers consider integrating the 

Quipper application and other technology-assisted learning platforms as supplementary tools to support 
instruction and remediation programs. Teachers may provide continuous digital learning activities that 
encourage student engagement and competency mastery, particularly among learners experiencing 
difficulties in Science. Schools may also strengthen ICT-based initiatives by maximizing available 
technological resources and providing support for teachers in implementing e-learning strategies. Future 
researchers may further investigate the effectiveness of Quipper and similar digital learning applications 
using larger populations, longer intervention periods, and different subject areas to determine their broader 
impact on students’ academic achievement. 
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