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ABSTRACT 

Received: This paper explored the effectiveness of using digital applications Adapt Mind and 

GeoGebra on students’ engagement and achievement in Grade VII the mathematics 

classroom. This is an action research study working on single cycle. Adapt Mind and 

GeoGebra were the main instructional tools used in the process of intervention to 

facilitate the interactive learning environment. The study is done with in natural 

classroom environment among Grade VII students. Quantitative data is used to 

analyse both engagement and academic achievement of Grade VII students in 

mathematics classroom. The findings of the research demonstrated that the academic 

performance and engagement had significantly improved statistically after the 

integration of digital tools. The academic scores of students have increased in post-

test after using digital applications Adapt Mind and GeoGebra. Moreover, students 

have shown increased participation while using the apps. The research paper 

concludes that Adapt mind and GeoGebra can contribute to the increased 

involvement and academic achievement of students in mathematics classrooms 

significantly. 
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Introduction 

In twenty first century the classrooms have 

transformed as various teaching technology has 

been introduced, unlike traditional classroom 

where chalkboard and textbooks are formerly the 

main instruments of teaching.  Platform such as 

Moodle, Canvas, collaborative tools, and adaptive 
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learning software have drastically transformed 

learning (Khoso, et al., 2024; Sultana & Imran, 

2024; Ahmad, Bibi & Imran, 2023). This is a 

technological enhancement that has bring change 

in learning and teaching as students are more 

actively participating in student teacher 

interaction has increased forming a collaborative 

learning environment (Hardiyanti et al., 2023).  

There are other efficiencies that such technologies 

offer, which are just simply unmatched by the old 

methods of learning. Since the development of 

smartphones and other wireless technology 

gadgets has become common among the masses, 

it is only logical to expect that schools and other 

educational institutions utilize them effectively by 

implementing various digital technology in the 

classroom. In reality, the flexibility of the current 

technology and its assessable nature makes 

learning more attractive to the upcoming 

generation (Wardat et al., 2023). 

It is during the corona virus pandemic that the 

technology uses in education gained more 

momentum, and its potential benefits, as well as 

limitations, were revealed. Since schools were 

forced to shut and everything was shifted to 

online, therefore many digital tools introduced to 

facilitate remote learning. However, difficulty in 

the access of students to the devices, internet, and 

supportive learning conditions at home also been 

a huge concern (Alismaiel et al., 2022). Since 

then, the world has changed and made teachers to 

reconsider their way of teaching, and equip 

students with digital skills that they will need in 

the lifelong learning process. Therefore, schools 

seek new approaches to teaching, which has led 

many educationalists to transition from traditional 

methods to online platforms that facilitate learning 

and teaching in diverse ways (Haleem et al., 

2022). 

Mathematics is an important subject that improves 

students' analytical, problem-solving, and logical 

thinking, in addition to helping them make sense 

of the world by recognising patterns and 

connections (Imran, Akhtar, & Khan, 2026; 

Haider, et al., 2025). In general, mathematics 

classrooms are organised to encourage 

collaboration, promote inquisitive thinking, and 

apply methods in the practical world (Drijvers & 

Sinclair, 2024). The general mathematics 

classroom arrangement is group seating that 

promotes collaboration and communication, a 

transparent board or digital display for 

demonstrations and visual aids. Digital resources 

in mathematics classrooms can help students 

grasp complex concepts more easily and increase 

engagement (Al abdulaziz, 2021). Moreover, it 

helps instructors assess and encourage student 

progress. Interactive apps, visual models, and 

simulations help students visualise complex 

concepts. Moreover, online platforms enable 

professors to track progress and give tailored 

feedback.  Incorporating technology into lesson 

plan can ensure learning in an exciting process 

among all students (Wardat et al., 2023). 

Digital tools are frequently marketed on the basis 

of their capacity to broaden accessibility, and 

individualize learning (Uzorka & ODEBIYI, 

2025). The accessibility is a result of the 

widespread presence of internet-enabled devices 

and cloud-hosted materials that enable students to 

access material at all times and in all places. 

Adaptive systems support personalization 

learning and also scaffold the task depending on 

student and are designed to simulate one-on-one 

tutoring through engaging material (Drijvers & 

Sinclair, 2023). Active students are more focused 

and they are willing to work hard in challenging 

activities. However, conventional methods of 

teaching are still useful, but they are difficult as 

they challenge teacher to maintain the interest of 

the students in the world where digital media is 

now an inseparable part of everyday life. Digital 

tools, applied wisely, provide opportunities to 

connect and collaborate more, which traditional 

methods do not always allow (Wardat et al., 

2023). Interactive whiteboards, learning 

management systems, virtual manipulatives, 

educational apps and others provide a possibility 

to have an active and engaging learning process 

(Imran, Akhtar, & Khan, 2026; Zaidi, et al., 2024). 

These tools can arouse curiosity, foster conceptual 

knowledge and assist in differentiated instruction, 

which may result in higher academic performance 

(Hossein-Mohand et al., 2021). Nevertheless, the 

connection between digital tools and student 

academic results is not simple all the time. There 

are significant improvements in academic 

achievements of the students in case of successful 

usage of technology, however, distraction, 

computer fatigue and disproportionate use of 

technological services have been raised (Alt, 

2023).  



Journal of Emerging Trends in Social Sciences and Humanities, Vol. 3, Issue 3. (Khan & Joseph, 2026) 211 

 

  

Digital competence of teachers in mathematics 

classroom has been found to be important due to 

the increased use of technology in the modern 

society. The relevance of technology integration 

in creating a digital competence beyond mere 

technical competencies, but also critical thinking 

and effective teaching (Hardiyanti et al., 2023). 

Students in mathematics classroom become 

highly competent when they learn in digital 

environment and make use of technology in a 

productive manner to improve their learning 

experiences. The virtual classrooms, the 

interactive tools and the introduction of the online 

classrooms have altered the way students can 

consume and interact with information (Alt, 

2023). Moreover, it is more holistically oriented, 

e.g. social-emotional learning, critical thoughts, 

and cultural competency. But other than the 

memorization of facts, education must also enable 

a student to possess the right skills that will enable 

him/her to cope with an ever-changing society 

(Uzorka & ODEBIYI, 2025). 

This research was conducted action research to 

systematically explore the application of Adapt 

Mind and GeoGebra as technological applications 

to enhance the achievement and engagement of 

pupils in the mathematics classroom. Through 

employing repeated stages of planning, action, 

observation, and reflection, the researcher tests 

these digital applications in the actual classroom 

atmosphere to solve the learning challenges. 

Personalized learning can be made possible with 

the help of Adapt Mind, which also facilitates 

interactive practice and GeoGebra will ensure the 

visual and dynamic exploration of the 

mathematical concepts. 

Currently, there has been a greater focus on 

developing critical thinking skills, engagement, 

collaboration, adaptability, and academic 

proficiency in the classroom, where learning is 

taking place through online platforms However, 

teachers are seeking to provide every individual 

with the relevant skills to survive in a rapidly 

evolving environment (Viberg et al., 2023). The 

use of new technologies and teaching styles can 

present more customised learning.  

Some research indicates that these digital tools 

help increase motivation and foster a better 

understanding; however, others suggest that 

digital technology provides little change. Whereas 

other suggests that in many schools, teachers in 

mathematics classrooms have adopted technology 

without clear instructional design, and some focus 

on short-term improvements in students’ 

engagement, particularly with specific digital 

tools in mathematics classrooms (Cirneanu& 

Moldoveanu, 2024). This leaves the problem 

regarding the potential long-term use of digital 

applications to enhance   academic achievement 

and engagement in the mathematics classroom. 

This research utilized different digital tools to 

demonstrate how they affect students’ 

engagement and academic achievement. 

Research Objectives 

1. To evaluate the impact of digital apps on 

students’ engagement in the grade VII 

mathematics classroom.  

2.  To assess the impact of digital apps on 

students' academic performance in the grade 

VII mathematics classroom.  

Research Questions 

1. How are digital apps impact students' 

engagement in the grade VII mathematics 

classroom? 

2.  How do digital apps impact students' academic 

performance in the grade VII mathematics 

classroom? 

Literature Review 

This model is an inclusive model of successful 

incorporation of technology in learning and 

teaching.  The model undertakes that successful 

implementation of technology in instruction has to 

involve a profound comprehension of the way to 

interaction technology with pedagogical and 

content-related knowledge (Merono et al., 2021). 

Moreover, it assists educators to comprehend the 

knowledge they should have to successfully 

integrate technology into their instructions by 

bringing together three main domains. These 

domains are Pedagogical Knowledge (PK), 

Content Knowledge (CK) and Technological 

Knowledge (TK). The model also highlights the 

fact that a combination of the three areas is 

complex and should all be combined to result in 

successful technology integration to promote 

learning experiences in students (Shuaib & 

Adnan, 2025). 

The effectiveness of the TPACK model with 
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respect to enhance student engagement, learning 

outcomes, and teacher efficacy relays on effective 

use of digital apps and start with the awareness of 

the teacher on how technology can assist the exact 

content being taught (Bakar et al., 2020). 

Technology application is not a goal but a tool that 

educators should choose depending on the subject 

they are teaching. For example, in mathematics, 

the GeoGebra would be used to enable the student 

to visualize functions, as simulation would 

enhance the learning of the concepts. This 

correspondence between content and 

technological knowledge means that digital tools 

can add value to teaching and learning (Merono et 

al., 2021). 

Constructivist Learning Theory 

Constructivism is the theory that emphasises that 

individuals build knowledge through their own 

experiences, rather than simply memorising facts. 

Personal experiences and thoughts allow people to 

form new ideas and include new information 

(Zajda, 2021). Constructivist learning theory 

emphasizes that digital learning involves students 

because they actively learn through hands-on 

experiences and dealings with outside influences. 

It inspires students to connect what they learn with 

something they already know, making things 

more straightforward. At the same time, digital 

platforms are designed to support active learning, 

cooperation, and access to diverse content (Tamur 

& Juandi, 2020).  

Constructivism is premised on the belief that 

mathematics is not the set of rules and processes 

to memorize but is an inquiry and discovery 

process that is directly connected with the real-

world experiences (Bermejo et al., 2021).  The 

fundamental belief of constructivism in 

mathematics classroom is that students ought to be 

introduced to real-life problem-solving tasks. 

Inside a standard math classroom, the students 

may be challenged to complete repetitive tasks or 

memorize algorithms without having a clue of the 

concepts. Conversely, constructivist math 

classroom emphasizes the why of mathematical 

operations and enables the students to establish a 

relationship between different mathematical 

concepts and the real world (Kusuma, 2021). 

Indicatively, students can study geometry by 

building forms and designs, or they can gain 

algebraic reasoning skills by answering questions 

based on real-life situations. Such practical 

exercises will allow the students to perceive the 

applicability of mathematics in their everyday life 

and enhance their perception of the abstract 

mathematical concepts (Zajda, 2021). 

Cognitive Theory of Multimedia Learning 

The theoretical model is CTML which is based on 

how individuals process and understand 

information using multimedia. The knowledge 

transfer process may be effective in the case of 

information incorporated in the existing 

knowledge (Cavanagh & Kiersch, 2023). 

Therefore, when the students are engaged in active 

processing of incoming information, they also rely 

on the available knowledge to facilitate the 

process (Danish, Akhtar & Imran, 2025; 

Mankash, et al., 2025; Hafeez, Yaseen & Imran, 

2019). According to the theory, meaningful 

learning is possible when students actively 

choose, assemble and combine information in 

these two channels. Cognitive processing is more 

effective when mathematics content- graphs, 

geometric figures, algebraic processes or visual 

models are accompanied by the corresponding 

verbal explanations. Students can be overloaded 

with long text, complicated diagrams or 

unnecessary multimedia which can be 

counterproductive to learning (Pourahmadali et 

al., 2025). Since concepts of mathematics are 

sometimes symbolic, and multi-step, to avoid 

cognitive overload, multimedia content must be 

carefully designed. The active processing 

assumption points to the fact that learners do not 

receive the information passively but instead, they 

should be active participants in building the 

knowledge. This interaction takes place when 

students select meaningful information as they 

think about it, arrange it in meaningful structures, 

and relate it with the knowledge they already have 

(Mayer, 2024). 

CTML is a multimedia-based mathematics 

teaching that aims at increasing student 

engagement and comprehension. The teaching 

strategy will include the use of multimedia tools 

that are in line with the principles of CTML to 

help learners have a conceptual understanding and 

remember the complicated mathematical 

concepts, as well as engage in active learning 

(Cavanagh & Kiersch, 2023). Consequently, 

CTML provides the theoretical framework and 
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groundwork of the teaching on the exploratory 

nature of the effects that multimedia-based 

teaching has on learning of students in the 

mathematics classroom (Pourahmadali et al., 

2025). 

Figure 1: Theoretical Framework 

Research Gap 

Although a digital tool has increased in majority 

of the schools but most of the teachers do not use 

it out of the class. They do not take formative 

assessment and feedback from students. 

Moreover, most of the digital tools used in 

classroom are not applied for the long-term this 

leads to low engagement classroom. Moreover, 

the digital tool used to increase students’ learning 

are not specified. This suggests a major gap in the 

current literature on the full approach to the digital 

resources in the whole teaching-learning process. 

Moreover, this research will apply GeoGebra and 

Adapt Mind two specific digital apps in 

mathematics classroom of grade VII in different 

cycle. Each research cycle will be done in 4 weeks 

that is the longest time to judge the impact of 

Adapt Mind and GeoGebra on students’ 

engagement and academic grades. 

Research Methodology 

Type of Action Research 

This research is classroom-based practitioner led 

action research. In this research, practitioners used 

contextual inquiry to improve both their own 

profession and their students' learning. As in this 

research, the issue that needs improvement is 

students’ engagement and achievement in 

mathematics Grade VII. Such technique is active 

relative to passive observational research, which 

requires the involvement of intervention in the 

learning process. 

The plan of action suggested the incorporation of 

digital technologies (GeoGebra and Adapt Mind) 

into the math classroom. The design would fit best 

in a practitioner-led investigation since it directly 

targets an area perceived to be in need of 

improvement using a systematic inquiry-based 

investigation. It gives the practitioner the authority 

as knowledge-producer in their own classroom. 

It used a quantitative method to collect objective, 

measurable, and context-specific. Numerical was 

collected over the use of pre and post-tests, for 

academic achievement and structured checklists 

for engagement. This data was statistically 

analysed to reveal patterns, and present 

convincing evidence of the effectiveness of the 

interventions.  

Setting of the Action Research 

This research was conducted in EFG Secondary 

School. It focused on the grade VII mathematics 

classroom, which has basic digital infrastructure, 
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like all the other schools in the city. The setting 

was selected carefully as it is a standard Pakistani 

urban school with simple digital infrastructure. 

This was equipped with a computer lab, and a 

constant internet connection. Such setting 

enhances the validity of the research and improves 

the results as it was more easily applicable to other 

teaching situations within the city, instead of 

being confined to excellently well-equipped 

schools. The study was narrowed down to the 

Grade VII mathematics classroom, allowing in-

depth study in a specific subject and age group.  

Participants 

In this research, the 30 participants were selected 

from grade VII students from EFG secondary 

school, Karachi. Moreover, the researcher was 

actively involved in designing the digital 

interventions, administering them in their 

classrooms, and offering reflective feedback. This 

method reduces the level of disruption and is 

demonstrate the way an intervention would take 

place in a school. The participants were in the age 

of development (early adolescence) in which the 

attitude towards subjects such as mathematics can 

be established and therefore this is a crucial 

moment to intervene positively. More 

importantly, the classroom mathematics teacher is 

also involved in the research process. Their 

cooperation was a key to genuine implementation 

and provide worthy opinion about the viability 

and effectiveness of the intervention. Moreover, 

since the researcher was an insider their practice 

and reflection are part of the study. 

Action Research cycle 

Cycle 1 

The study followed the iterative action research 

cycle of planning, acting, data collection, and 

reflection. This is not a linear cycle but a spiral 

cycle wherein the insight from each cycle, is 

informed and refined from the previous cycle. 

Planning 

The planning stage is diagnostic stage. The core 

problem has been identified as students' low 

academic achievement and engagement in the 

mathematics classroom, which in turn can be 

improved by digital tools. As literature review 

indicates that digital tools may improve 

conceptual knowledge, offer instant feedback, and 

motivate. Thus, the proposed intervention 

combines two different digital tools Adapt Mind 

and GeoGebra which were introduced in the 

classroom.  

GeoGebra: It is a powerful mathematic learning 

app chosen to teach “Sets”. The app has power to 

visualise abstract sets concepts through interactive 

Venn diagrams making impalpable ideas of 

unions, complements concrete.  

Adapt Mind: This app was chosen to teach the 

percentage topic. It has the ability to personalize 

learning through games and challenge the students 

depending on the performance, and to provide 

game-like elements for engagement. 

Action 

Mathematics teachers went to incorporate Adapt 

Mind to teach percentage and GeoGebra to teach 

sets for 4 weeks. During the action phase of 4 

weeks the researcher incorporated digital apps 

systematically in the classroom. For teaching the 

topic of percentage the teaching instructions is 

held in computer lab where each individual solved 

different sums on percentage topic according to 

their level of understand by using app Adapt Mind 

individually or with a pair. For teaching the topic 

of sets researcher incorporated the app 

GeoGebrain lesson as a demonstration tool to 

visualize the problems and where feasible, the 

students had practical opportunity to make and 

manipulate their own dynamic diagrams. The 

lesson plan was design to incorporate apps 

effectively in the classroom timing and serves to 

meet to meet the learning outcomes.  

Data Collection 

The pre-test on the topic of sets and percentage 

was taken to assess student’s prior knowledge. 

After that, the teacher used Adapt mind and 

Geogebra to enhance their concepts. A similar 

post-test was done at the end of the 4-week 

intervention. The pre and post-tests contain 

standardized mathematical problems to ensure be 

reliable in this measurement. An observation 

checklist observation was created and used during 

the lessons to evaluate students’ engagement 

while using the apps.  

Reflection 

It is a very important stage as it analyses the 

collected data to answer the main reflective 
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questions: What went well? Did engagement 

improve while using Adapt Mind and GeoGebra? 

What feature of Adapt Mind and GeoGebra is 

most useful? What did not go well? Did the tools 

not prove useful in some areas? Have there been 

any students having any problem with the 

technology?  

This reflection was directly influenced the need to 

change anything in the second cycle of action 

research and, the way the intervention needs to 

change. The reflection revealed that GeoGebra 

helped students to improve in mathematics 

because of good visuals but they need more 

structured worksheets to connect the visuals, 

leading to a revised plan.  

Digital Interventions 

The interventions will be digital tools (GeoGebra 

and Mathelectics) in the grade VII mathematics 

classroom. These tools will explain sets and 

percentage maths problems and provide students 

with different mathematics exercises for practice.  

The major leader of implementation will be the 

research. Cycle 1 will last about 4 weeks, and then 

there will be a period of reflection and planning (1 

week).  

The digital interventions are not applications but 

they help in making informed decision making to 

foster learning of students. GeoGebra will change 

the way Set is taught. Instead of textbook students 

will be presented with movable Venn diagrams 

where items may be dragged and shaded areas of 

unions, intersects to be updated in real-time.  

Adapt Mind will deal with the practice and skill 

building of Percentages. It offers a tailored 

approach, with practice to those students who 

struggle with doing easy task such as fractions and 

decimals, and more difficult problems on the 

change of percentages to those who need it. It is 

intended to foster determination and motivation to 

a subject that is often tedious through feedback 

and reward system.It is necessary to mention that 

these tools are used as a supplement and 

improvement, not as a substitute of good teaching. 

The pedagogical techniques explanation for topics 

and relation building with students by the teacher 

is of the utmost importance. 

Data Analysis Tool 

“Statistical Package of the Social Sciences 

(SPSS)” software was used to analyse the 

quantitative figures. The primary test of statistics 

is a t- test of paired samples. The test is most 

appropriate to compare the means of the two 

related groups in this case, the score of the same 

students on the pre-test and the post-test. The t-test 

was employed to determine whether the 

difference in scores recorded between the pre and 

post-test. This p-value was so large (the p-value 

was typically lower than 0.05) that it would 

provide solid quantitative evidence on the efficacy 

of the digital interventions in terms of academic 

performance.  

The first part of the analysis includes the creation 

of descriptive statistics to have an idea of the level 

of baseline engagement and its variability. The 

evaluation focused on whether the multiple points 

of observation in 4-week period of the 

intervention cycle showed a significant statistical 

change in the scores of engagements in the use of 

Repeated Measures ANOVA. Such a method of 

analysis supplies an empirical, quantitative data 

on the effect the digital interventions have on 

classroom engagement dynamics, which was 

directly reflected in the reflective part of the action 

research cycle. 

Researcher’s Role 

The researcher was an insider and participant. The 

researcher co-designs part of the research as it was 

action research. The research was applying Adapt 

Mind and GeoGebra in grade VII mathematics 

classroom where she teachers to foster 

engagement and academic achievement. Through 

the insider position, it is possible to access a rich 

context and establish trust with participants. 

At the same time, the researcher has the 

responsibility to be a facilitator of the research 

process and also be a critical reflector of the 

practice. This involves being vigilant at all times 

about the and monitor students while using the 

apps. In order to counter this, a number of 

approaches was used such as to keep a reflective 

journal to clearly challenge self-assumptions, 

emotional reactions, and impact on the classroom 

relationship during the study. Moreover, the use of 

common statistical tests (t-test) to give objective 

results regarding achievement. This is a 

characteristic of rigorous practitioner research, 

which utilizes close access and scholarly 

objectivity. 
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Data Analysis and Interpretation 

Presentation of Data 

H₁: There is a significant difference between 

students’ pre-test and post-test academic 

achievement. 

Descriptives 

  N Mean SD SE Coefficient of variation 

Pre-test 30 9.867 3.674 0.671 0.372 

Post-test 30 18.267 1.874 0.342 0.103 

The descriptive statistics show that improvement 

in students’ academic achievement is significant 

from pre-test to post test. The pre-test scores of the 

30 students mean= 9.867 (SD = 3.674) while the 

post test scores mean= 18.267 (SD = 1.874) as 

presented in Table 4.1. This was a significant 

improvement in the post-test with regard to 

students' after intervention performance. A 

decrease in the standard deviation between the 

pre-test and post-test (3.674 to 1.874) highlighted 

that after the activity students' scores were closer 

to the mean. In the same way, the standard error 

has been reduced from 0.671 to 0.342 which 

means that the measurement of the post-test mean 

is now more precise. Schools' students' post-test 

performance also showed significantly less 

relative variability when compared with the pre-

test as the coefficient of variation changed from 

0.372 (37.2%) to 0.103 (10.3%) in the post-test. 

Generally, the results from the descriptive data 

indicated enhancement and uniformity of school 

performance after the intervention. 

Paired Samples T-Test 

Measure 1   Measure 2 t DF P 
Mean 

Difference 

SE 

Difference 

Pre-test - Post-test -10.47 28 < .001 -8.483 0.810 

Note:  In all the tests, the alternative hypothesis is that Pre-test is worse than Post-test. 

Note:  Student's t-test. 

The paired-samples t test was carried out to check 

if there was significant difference between the 

mean of students' academic achievements before 

and after treatment. As indicated in Table 4.2, the 

results indicated a statistically significant 

difference between pretest and the post test scores, 

t (28) = −10.47, p < .001. The mean difference 

resulted to be −8.483 (SE = 0.810), which means 

that the difference in score is statistically 

significant within the margin of error and there is 

a substantial difference between the pre and post 

test scores. The p-value result is less than .05, 

which means that the difference between the two 

groups is statistically significant. So, null 

hypothesis is rejected and the alternative 

hypothesis is accepted. This conclusion suggests 

that there has been a significant improvement in 

students' academic achievement between the pre-

test and post-test. 

H₂: There is a significant difference in students’ 

engagement while using the apps across the 

different levels/conditions. 
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Descriptives 

Engagement while using the apps N Mean SD SE Coefficient of variation 

Level 1 11 3.273 0.786 0.237 0.240 

Level 2 11 4.000 0.894 0.270 0.224 

Table 4.3 displays the descriptive data on the level 

students were engaged in using the apps, at two 

level classifications. At Level 1, the 11 students 

had a mean engagement score of 3.273 (SD = 

0.786), whereas at Level 2, the mean engagement 

score increased to 4.000 (SD = 0.894). This means 

that the students' engagement was higher at Level 

2 than at Level 1. The standard deviation of the 

students' engagement score within each cluster 

varied noticeably between Level 1 (0.786) and 

Level 2 (0.894), indicating that there is not a huge 

variation across the schools within each level. 

This led to only a minor increase in the standard 

error from 0.237 to 0.270, and a minor decrease in 

coefficient of variation from 0.240 (24.0%) at 

Level 1 to 0.224 (22.4%) at Level 2. The students 

generally did better at Level 2 than they did at 

Level 1, as further inferential testing is needed to 

determine whether this is statistically significant. 

Repeated Measures ANOVA for Engagement 

Within Subjects Effects 

Cases Sum of Squares df Mean Square F p 

Engagement while using the apps 2.909 1 2.909 13.91 .004 

Residuals 2.091 10 0.209   

Note:  Type III Sum of Squares 

The Within-Subjects effects of the repeated-

measures ANOVA shown in Table 4.4 show that 

this difference is significant statistically by the 

level of engagement of the students’ use of the 

apps. The results indicated that engagement did 

have a significant effect, F (1, 10) = 13.91, p = 

.004. If the p-value is < .05 then the null 

hypothesis is rejected and the alternative 

hypothesis accepted. That means that students had 

quite a bit of difference in participation between 

Level 1 and Level 2. The higher level of scores 

from all students in the descriptive data analysis at 

Level 2 (M = 4.000) than at Level 1 (M = 3.273) 

shows that the usage of the Apps has significantly 

made learning more engaging among students at 

Level 2. 

Between Subjects Effects 

Cases Sum of Squares Df Mean Square F p 

Residuals 12.09 10 1.209   

 Note:  Type III Sum of Squares 

The effects that were tested between subjects in 

the foregoing table, Table 4.5, have a residual sum 

of squares of 12.09 on 10 degrees of freedom, and 

a mean square of 1.209. There is not however a F-

value or a p-value provided so this table is 

insufficient evidence to test an effect between 

subjects. The hypothesis of engagement is thus 

tested based on the within subject’s results that 
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revealed a significant difference F (1, 10) = 13.91, 

p = .004. So, the null hypothesis is rejected and the 

alternate is accepted. 

Findings, Discussion and Recommendations  

Discussion of Findings 

The purpose of the present study was to look into 

the effectiveness of educational apps for 

enhancing academic achievement and 

engagement of the students. The study specifically 

examined whether students' achievement was 

enhanced after implementing use of the 

educational apps in school and whether the change 

in engagement in each condition of app-based 

learning was different. The results that emerged 

from both the hypotheses will be discussed below, 

in relation to past empirical literature. 

The first hypothesis was tested to find out whether 

there is a significant difference between the 

academic achievement of the students’ pre-test 

and that of post-test. Results of the preliminary 

stages proved that the students’ achievement 

improved significantly after the intervention and 

thus the null hypothesis was rejected. It is inferred 

that the application of the educational app was 

positively influencing students' learning 

performance. An improvement can relate to the 

interactive approach of the app-based learning 

methods, which gives learners opportunities for 

repeated practice, gives them instant feedback, 

allows for the texts to be accessed flexibly and 

allows them to interact with the teaching. This 

finding is in line with all previous empirical 

evidence related to technology-enhanced learning. 

Addressing the deficiency in existing learning 

research, Dong et al. (2024) conducted a meta-

analysis of 44 studies involving 4,145 students in 

school aged groups to determine the impact of 

mobile learning on students' achievement in 

science. This finding strengthens the current study 

as both studies suggest that the use of learning 

through the mobile enhances students' academic 

achievement. Again, Akpen et al., (2024) 

conducted a systematic review of 18 studies and 

found that online learning positively impacts 

students' academic learning products if the 

learning environment is equipped with the 

necessary digital resources, conditions and 

opportunities for learning interactions. The 

present finding might also be explained by the 

analysis of the characteristics of the technology-

supported learning. Learning applications that can 

enhance learning to be more interactive and give 

students chance to interact with materials other 

than the traditional classroom can help their 

education. These learning opportunities can 

provide ample practice of the concepts being 

learned, while allowing learners to get feedback as 

they go. It is also suggested in the literature, 

though, that technology does not necessarily lead 

to better learning or achievements. According to 

Akpen et al. (2024), digital learning has a strong 

need of digital tools, learners' motivation, 

interaction as well as teaching approach used 

while working with technology. Therefore, any 

improvement in academic performance observed 

in the present study is probably not solely due to 

the usage of the apps, but to a conscious 

application of the apps in the learning process. 

The second hypothesis addressed the question of 

whether there was a significant difference 

between students' engagement in the two 

categories of app use. The results indicated a 

significant difference between the two with the 

null hypothesis being rejected. In addition, the 

descriptive findings revealed that there was more 

engagement at Level 2 compared to Level 1. This 

indicates that as students continued to interact 

with the educational apps or interacted more at a 

higher level there was more student engagement 

in the learning activities. This is aligned with the 

recent research that has focused on the importance 

of technology-supported learning to foster 

students' engagement. In their systematic review, 

Bredahl et al., (2024) show that mixed learning 

interventions in general had moderate to high 

impact for engagement and learning. The 

engagement is multi-dimensional and can involve 

academic, behavioural, cognitive and affective, 

was highlighted in the review. Likewise, Bergdahl 

et al. (2024) pointed out that the concept of student 

engagement is complex and multidimensional 

with respect to learning in an TEL environment, 

suggesting that students' interaction with digital 

learning environments can yield valuable data for 

e.g. informing evidence of their engagement in 

learning. The findings from the present research 

can be attributed to the interactive and learner 

centred nature of educational Apps. Digital 

learning activities can enable active engagement, 

offer instant feedback, facilitate a multi modal 

approach, and allow for the pacing of learning to 
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be controlled by the student. The features can help 

to make learning activities more engaging and 

motivate students to keep up with their learning. 

But it shouldn't be taken as a given that 

engagement will rise with the use of all 

technology. Earlier studies have suggested that the 

design and incorporation of digital tools into 

learning activity is important for effective 

engagement. The importance of keeping the 

engagement in technology-supported learning 

through interactive elements and proper 

instructor–student interaction was also found by 

(Akpen et al., 2024). 

Conclusion 

The purpose of the study was to find out how 

successful educational apps were to enhance 

students' learning performance and interaction. 

The results showed that the use of educational 

apps positively influenced students' learning in 

both aspects of learning. There were notable gains 

in the students' academic achievement following 

the intervention with their post- test performance 

significantly improving compared to their pre-test 

performance. Meaning that app-based learning 

was useful for the students to enhance their 

learning and performances. It also revealed the 

same stats are only marginally different based on 

the level of app use by students. Students 

demonstrated more involvement at level 2 as 

compared to level 1, suggesting that the 

educational app have prompted higher levels of 

engagement and participation in learning 

activities. The interactive and learner-cantered 

aspects of the apps could have played a role in 

such engagement, too. In general, the study finds 

that apps for education may offer themselves as a 

fruitful supplementary learning method that can 

enhance students' academic performance and 

engagement. If used well and creatively in 

teaching and learning, educational Apps can 

create a learning experience that is interactive, 

encourage students to participate, and contribute 

to students' success in learning. 

Recommendation for Next Cycle 

1. The digital learning should include tasks that 

ask students to solve problems collaboratively 

within pairs or groups, for example by 

collaborating with peers and tools like 

GeoGebra, encouraging the students to reason 

mathematically and learn from each other.  

2. Students should be orientated, guided and 

shown through an orientation and guidance 

session to help them become more familiar 

with digital tools and ease cognitive load 

especially for students who need extra 

technical support.  

3. Digital application needs to be utilized in a 

broader variety of mathematical problems, in 

challenging and complex mathematical 

concepts, to gain insight into the consistency of 

their impact on students' learning outcomes.  

4. Students should be informed to conduct brief 

learning journals or feedback forms reflecting 

themselves for the encouragement of further 

participation. Cognitive and emotional factors 

like perseverance, interest, confidence, and 

participation should be part of the assessment 

in an engagement.  

5. Teachers should incorporate continuous 

pedagogical scaffolding - questioning, 

exploration and feedback - instead of use of 

technology in procedural activities.  

6. Future cycles should also include data 

triangulation, using observation checklists, 

academic outcomes assessments, and student 

feedback to get a full picture of the 

intervention.
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