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ABSTRACT 
 This study on the use of math apps and the performance of grade 8 students in Mathematics under new normal 

education is underpinned by the TPACK framework of Shulman’s (1987,1986) in describing how teacher’s 

understanding of educational technologies and PCK interact with one another to produce effective teaching with 

technology. In this model, the three main components of teacher’s knowledge: content, pedagogy, and technology 

were considered in determining the effect of Math Apps on the performance of the grade 8 students at San 

Cristobal National High School, the School Year 2020-2021. It is a quasi-experimental research that used pre-test 

and post-test and a descriptive research design in describing the level of pedagogical design and features design of 

math apps.   

 Analysis revealed that the pedagogical design as well the features Design of Math Apps were resulted to a 

very great extent. The level of the students’ performance in Mathematics resulted in a great improvement from 

Developing into Proficient and Advanced stages. The test of difference between the pre-test and post-test revealed 

that there is a significant difference between the level of students’ performance in Mathematics. Further, the study 

showed that Math Apps significantly affect the students’ performance in the subject. Based on the results and 

conclusion, it is recommended that students secure different math apps since they can greatly help them improve 

their number intelligence; that Mathematics teachers showcase the apps and other related learning tools, and that 

the Department of Education strive more to address the needs of the students in this New Normal Education. 

INDEX TERMS: Pedagogical Design, Feature Design, Math Apps, Mathematics Performance 

 

1. INTRODUCTION 
The common existence of smartphones or 

tablets nowadays could provide aid for better 

education. Through various applications that could be 

freely installed, learning was possible at any 

convenient place and time. Among the school 

subjects, Mathematics was one of the most difficult 

subjects to learn. Adding the fact that traditional 

face-to-face was altered to Blended Learning, 

approaching Mathematics would become more 

difficult. In this new normal education, independent 

learning might improve the difficulties in studying 

Mathematics. However, an effective tool should be 

introduced. The researcher thought of using Math 

Apps incorporated with pedagogic design to resolve 

the current educational needs. 

In the year 2020, there were great concerns 

about the youth's education due to the inevitable 

changes caused by the COVID 19 pandemic. This 

matter should be given thorough attention, 

specifically towards the emerging vicissitudes arising 

from the life of students. Neglecting the needs of 

education would certainly affect not only the students 

themselves but the whole society as well. For a 

country with more qualitative education, that the 

country becomes more progressive, competitive, and 

productive.  

The Department of Education had to alter the 

previous systems, aiming for the continuity of 

education in the middle of the existing pandemic. 

Such systems were made to consider the youth's 

education without disregarding their safety and 

health. 

This order contained the adjustment of opening 

classes, specified alternative learning delivery 

modalities, and discussed the new school guidelines 

due to the emergence of COVID-19. 

There could be better ways to provide 

education, but it must be understood that this order 

had to be implemented to protect the learners. 

Social distancing was one of the measurements 

done to secure safety but hindered qualitative 
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education. Conducting online classes or giving 

modules as a form of schooling might not be 

satisfying than the traditional face-to-face classes. 

There would be times that independent learning 

should be practiced with technology as a medium. 

Incorporate the advantages and resolve the 

disadvantages, the benefits of technology could 

ameliorate the educational crisis brought by the 

pandemic. 

The 21st century was the rise of technology. 

Rapid changes were made as technology vastly 

integrated into society. Access to necessary 

information could be achieved quicker and easier due 

to the burgeoning development of technology. 

Benefits provided by technology could make the path 

for the independence of learning. The method of 

independent learning takes learners to discover their 

capabilities in their ways. They could have control 

over their learning stage and process. As learners had 

individual styles to cultivate their skills and 

knowledge, a chance to explore would lead to the 

discovery of learning styles individually befitting to 

them. 

Therefore, the researcher thought of using the 

benefits of Math applications to student's learning. 

The researcher would like to see if Math apps were 

indeed effective and able to give positive results in 

the mathematics performance of the learners. 

 

1.1 Objectives of the Study 
This study determined to use of math apps to the 

math performance of the students in New Normal 

Education 

 

2. LITERATURE REVIEW 
Integration of technology to support learning 

in the new normal education is necessary. Therefore, 

teachers should master the technological tools 

selected for teaching. They should be able to select 

the most appropriate technological tools available 

and accessible for everyone. A good educator has the 

adaptability and flexibility to resolve the educational 

crisis ahead, wisely using the resources and materials 

that can be afforded to ameliorate teaching and 

learning.  

Analysis indicated that Apps catering to a 

range of age groups are represented in the top ten 

Apps in the 'education' section of the App Store. 

Data, aggregated over each of the data collection 

points, indicates that 29% of the Apps were designed 

to cater to children in before school settings, 24% for 

primary-aged children, and only 13% were designed 

for secondary education. A large proportion (34%) 

were classified as 'Multi-age', which is suitable for 

use across a range of children. These findings reflect 

a similar analysis by Shuler (2012). 

According to pedagogic elements and design 

features, various Apps can be classified. The 

classification was based on the coding used to 

analyze interactive multimedia (Goodwin, 2009; 

Goodwin & Highfield, in press). There are three 

broad classifications of Pedagogical Designs: 

instructive, manipulative, and constructive.  

The first Pedagogic Design, Instructive Apps, 

is designed with elements of 'drill-and-practice. 

Whereby, the Apps should contain a predetermined 

task and a homogeneous response is required from 

the user. These are designed as learner-centered Apps 

and the focal point is the learner's performance 

through providing proper instructions for learning. 

Apps were created not only for education but also for 

entertainment purposes since they target are young 

learners. This implies that learning should be 

approached in fun ways to motivate for learners.  

According to Highfield and Goodwin (2013), 

each App was classified based on the coding used to 

analyze interactive multimedia. These Instructive 

Apps generally require a minimal cognitive 

investment on behalf of the learner and are frequently 

based on behaviorist concepts and use extrinsic 

rewards. “Math Bingo” by ABCya.com and “Quick 

Math” by Shiny Things are presented as exemplars of 

instructive pedagogic design. It was highlighted in 

the study the use of the nature of Math Apps as 

Instructive its popularity and beneficial among 

parents and students who see “drill-and-practice” 

mathematics learning in problem-solving tasks.  

Instructional design strategies can be defined 

as the science of developing structured instructions 

and specifications in designing the teaching material 

to instruct learners (Martin, 2011). The instructional 

design stems up from the art of creating training 

experiences that would enable the learning to be 

more efficient, effective, and appealing. It is a 

methodology of the creation of training experiences 

to enable the learning more efficiently, effectively, 

and highly appealing (Merrill, 2012). And with 

digital interventions, learning can be more fun, 

creating a positive attitude towards a subject, 

encouraging creativity.  

Furthermore, from the point of view of the 

Instructional designers, preparation and 

dissemination of E-material are not expensive. They 

can train several students, apart from maintaining 

quality on par with classroom training (Waldner et 

al., 2012). Geer et. al. (2017) report that teachers 

found mobile learning positively contributing to 

student-centered learning with pupils more in control 

of their learning than traditional teaching could have 

allowed. This allows the student to learn at their own 

pace, leaving teachers free to provide one-to-one 

support where needed and allowing more advanced 

pupils to move on to more challenging materials. 

The second Pedagogic Design, Manipulable 
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Apps, that is designed with manipulable elements. 

Whereby, the Apps should contain a predetermined 

context or framework. While the Instructive Apps 

require minimal thinking, Manipulable Apps require 

more but not as much as the third Pedagogic Design. 

This App enables guided discovery and 

experimentation.  

Active learning in math apps is fostered through 

the direct manipulation of virtual objects, verbal 

labels, and numerical representations (Lindahl & 

Folkesson, 2012). Touch-screen tablets are mobile, 

light weight, and do not rely on dexterity-based 

motor skills that are needed to use a computer 

keyboard or mouse (Kucirkova, 2014). Math Apps 

with the incorporation of manipulable design and 

advanced technology are recognized as 

manipulatives. The simultaneous presentation of 

auditory and visual inputs engenders multisensory 

learning and has been shown to facilitate children’s 

understanding (Carr, 2012; Pavio, 1986). Young 

students cannot think abstractly (Bruner, 1964; 

Carbonneau et al.,2013). However, the use of 

manipulatives may provide a much-needed solution 

for young learners who are faced with abstract 

concepts. Researchers have found that students who 

used manipulatives actively developed their 

understanding and bridged the gap between the 

abstract and concrete because they were able to 

visualize the mathematical concept through building 

models with the manipulatives. Thus, when students 

can use manipulatives as learning tools, they can 

enhance their abstract thinking ability. 

According to Highfield and Goodwin (2013), 

each App was classified by Pedagogical Design 

which includes: instructive, manipulable, and 

constructive apps. Constructive Apps are 

characterized by a more open-ended design that 

allows the users to create content and digital artifacts. 

Open-ended drawing Apps are emblematic of 

Constructive Apps and generally do not utilize 

extrinsic rewards and provide the user opportunities 

for choice and creativity. “Explain Everything” by 

Morris Cooke and “My Story” by HiDef Web 

Solutions are examples of this pedagogical design.  

 Effective learning can be achieved through 

constructive design. According to Mugambi (2018), 

people construct their understanding and knowledge 

of the world through experiences and reflection. 

Knowledge is the construction of gained ideas and 

experiences. Knowledge is not passively received but 

actively built up by the cognizing subject and that 

function of cognition is adaptive and serves the 

organization of the experimental world.  

The last discussion on the last pedagogical 

design of Math Apps is constructive. Pedagogic 

Design, Constructive Apps, is more open-ended. 

These Apps generally do not utilize extrinsic rewards 

and provide the user opportunities for choice and 

creativity. According to Highfield and Goodwin 

(2013), Open-ended drawing Apps are emblematic of 

Constructive Apps and generally do not utilize 

extrinsic rewards and provide the user opportunities 

for choice and creativity. “   

 Constructive designed Apps make learners 

construct knowledge rather than passively taking 

information, whereby similarly explained in the 

theory of Constructivism. According to Bhattacharjee 

(2015), Constructivism is an epistemology, or a 

theory, used to explain how people know what they 

know. Fundamentally, constructivism says that 

people construct their understanding and knowledge 

of the world through experiencing things and 

reflecting on those experiences. Constructivism is a 

theory that asserts that learning is an activity that is 

individual to the learner. This theory hypothesizes 

that individuals will try to make sense of all 

information that they perceive, and that everyone 

will, therefore, “construct” their meaning from that 

information. 

 Effective learning can be achieved through 

constructive design. According to Mugambi (2018), 

people construct their understanding and knowledge 

of the world through experiences and reflection. 

Knowledge is the construction of gained ideas and 

experiences. Knowledge is not passively received but 

actively built up by the cognizing subject and that 

function of cognition is adaptive and serves the 

organization of the experimental world.  

 Klimova's (2019) study illustrates that 

mobile apps can be effective in the enhancement of 

student’s performance in terms of their language 

learning by implementing smartphone app learning in 

a continuous assessment. Johnson et al. (2016) found 

out that learning programs that use web-based 

teaching offer students more adaptability to learn at 

their own pace and at convenient times, reduced 

travel time, and additional opportunities for 

reviewing course materials.  

The study concluded that the use of the mobile 

application in teaching mathematics to Grade 8 

students in a public national high school by using the 

mobile application had somehow helped enhanced 

students’ achievement and learning. In line with 

quality education, the administrator should enforce 

and include the use of the mobile application in 

carrying out learning to its maximum. The teacher 

must also equip with the latest trend for learners to 

become globally competitive (Etcuban & Pantinople, 

2018). 

The phenomenal advances in mobile 

technologies and the accompanying explosions in the 

availability of mobile Apps have impacted almost all 

facets of our lives and are expected to have even 

wider and deeper impacts soon. The Apps are just 
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beginning to make inroads in the education domain.  

Grane (2016) demonstrates that multimedia 

content is not separate from the format, but that the 

interaction design of the applications for mobile 

devices determines the accessibility of content for 

users, especially for pre-schooled-aged children. The 

quality of mobile applications targeted at early 

childhood thus depends on two conditions: taking 

into consideration the developmental stage of the 

child when formulating content and activities and 

employing an interaction design that is appropriate to 

the child’s cognitive and psychomotor development. 

This interaction design presents key difficulties in the 

search for simplicity due to the elevated presence of 

distractors and active elements on the screen that are 

often unnecessary. Although research demonstrates 

the potential of quality interactive resources for 

learning, the apps reviewed did not adapt to the needs 

of the target group. It was suggested that 

complements the heuristics analysis with 

observations of the interaction of children with the 

apps, define a direct implication, and establish a 

relationship with developers to improve interactive 

materials and adaptability. 

In recent years educational technology has long been 

recognized as a valuable approach in improving the 

mathematics achievement of elementary school 

according to Zhang et al (2015). Most of the studies 

focused on using the mobile application to provide 

learners with a handy and individualized game-based 

environment to enhance their achievement and 

interest in mathematics (Yeh., C. Y., Cheng, Hercy., 

N. & Chan, T. W., 2019). It revealed, students 

engaged themselves in solving various exercises with 

the support of immediate feedback until they pass the 

requirement of every building in their Math-Island. 

However, the students learned mathematical concepts 

mainly by watching videos in the system, which 

provided the only demonstration like a lecturer. 

building in their Math-Island. However, the students 

learned mathematical concepts mainly by watching 

videos in the system, which provided the only 

demonstration like a lecturer. For this reason, the 

effect of the mobile devices' conceptual 

understanding was like teachers’ conventional 

instructions.   

Although there have been qualitative analyses 

of the use of mobile devices in education, systematics 

quantitative analyses of the effects of mobile-

integrated education are lacking. Sung & Liu (2016) 

stated that the unique features of mobile devices can 

enhance the essential functionalities of certain 

specific teaching methods, and thus promote 

educational teaching methods, and promote 

educational outcomes. The “individuality” combined 

with wireless communication enabled more self-

paced and self-directed study. It also resolves the 

difficulties of putting formative assessment in the 

classroom. Another feature that empowers the 

teaching and learning process is the portability and 

context awareness of mobile devices. These two 

features allow learners to exploit the information in 

the environments in which they are situated, and to 

retrieve, record, and react to the scores needed to 

resolve their learning issues by traversing multiple 

learning environments.  

Mobile technology can offer new opportunities 

for learning that extend beyond the traditional 

teacher-led classroom scenario. Its advancement in 

technology in wireless has had an impact in 

educational settings, thus generate a new approach in 

teaching. Nowadays, mobile learning is the buzzword 

of the day. The new advances in learning via 

smartphones of cellular and mobile technologies now 

allow teachers and students to expand their 

undeniable potential and accessibility to learning 

opportunities. Furthermore, the use of mobile 

learning in education can change the teachers' or 

instructions' perception of teaching and learning 

Maslin, M & Ismail, Z (2010). 

Ling et al (2014) sought to understand whether 

the use of mobile applications had an impact on 

students’ learning of the new statistical concept 

When learning through examples with the mobile 

app, students performed better on problems that 

required them to apply their knowledge, which 

corresponds to the third level of learning in Bloom's 

taxonomy.  

Recent years have seen a quick expansion of 

tablets and Zhang et al (2015) stated that use of math 

apps, employed different scaffolding strategies to 

support the learning of decimals and multiplication. 

Resulted of improved student learning in 

mathematics and reduces the achievement gap 

between the two groups. 

Currently, the e-learning method, due to the period of 

confinement that is occurring due to COVI-19, had 

increased its use and application in the teaching and 

learning processes. The main objective of this 

research is to identify the effectiveness of the e-

learning methods in the teaching of mathematics with 

adults who are om high school, in contrast to the 

traditional expository method. Furthermore, it should 

be considered that the e-learning methods will favor 

the autonomy of the student, adapting to his or her 

learning 

 

3. METHODOLOGY 
The Quasi-Experimental research design 

utilized in the study specifically the pre-test and post-

test design where the students were randomly 

assigned to be part of the study. The selected grade 8 

students were exposed to the use of Math Apps 

during their learning process in mathematics to test 
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Table 1. Level of Pedagogical Design of Math Apps 

Pedagogical 
Design 

Mean SD 
Verbal 

Interpretation 

Instructive 4.50 0.50 Very Great Extent 

Manipulative 4.32 0.51 Very Great Extent 

Constructive 4.34 0.47 Very Great Extent 

 

the effect on the math performance of the students. It 

aims to establish a cause and effect between the 

independent and dependent variables. The researcher 

used existing groups by controlling them in the 

analysis. It is often used to conduct and evaluate the 

effectiveness of treatment.  

The use of math apps to 100 grade 8 students 

at San Cristobal National High School during the 

third quarter grading of the school year 2020-2021. 

The students were selected through non-probability 

sampling, particularly through the purposive 

sampling procedure. Each section is composed of 20 

students in each section. After grouped 

heterogeneously, each section was given pre-test and 

posttest to determine the effect of math apps in their 

math performance. This design is based to identify 

choosing respondents who will belong to use as an 

observable respondent who will receive scaffolding 

in nurturing the academic performance of the learners 

with the use of math app. The respondents were made 

to complete all the needed scales and assessments 

from the beginning to the end of the study. 

To gather the relevant data on this study, the 

research instruments were constructed parallel to the 

design of the study. Since this research was a quasi-

experimental design that focused to conduct and 

evaluating the effectiveness of a treatment, the 

following instruments were utilized.  

Math apps is an educational learning tool 

designed to support mastery of mathematical 

conceptual knowledge, it is used during the learning 

process in mathematics, to test and determine the 

mean level of the math performance of the learners. It 

was measured using the constructed pre-test and 

post-test aligned to MELC, validated using the 

Cronbach alpha that tested the reliability of the given 

questions administered to the students before and 

after the intervention of the math apps. Survey 

Checklist is used to determine the mean level of the 

pedagogical and features the design of math apps to 

be evaluated by the grade 8 students at San Cristobal 

National High School.   

The mean and standard deviation, to 

determine the mean level of the how high the level of 

the performance on pre-test and post-test in Math. 

The mean and standard deviation is organized 

according to their group. And Paired t-test was used, 

to determine statistically the difference in the 

mathematics performance between the pre-test scores 

and post-test scores of the students to test if there is a 

significant difference in the performance. 

 
4. RESULTS AND DISCUSSIONS 
Level of Pedagogical Design of Math Apps  

Table 1 shows the summary result of level of 

pedagogical design of math apps in terms of 

instructive, manipulative and constructive. 

 

 

 

 
 

 
The overall mean (M=4.50, SD=0.50) for the 

level of pedagogical design of math apps as to 

Instructive indicates how data scores are 

homogeneous to each other.  

According to Merrill (2012), the instructional 

design of apps stems up from the art of creating 

training experiences that would enable the learning to 

be more efficient, effective, and appealing. It is a 

methodology of the creation of training experiences 

to enable learning more efficiently, effectively, and 

highly appealing. The mobile app aimed to support 

the teaching instructional for Filipino teacher 

educators. In a knowledge-driven enterprise, mobile 

learning introduces new ways for students to learn 

and educators to teach (Marcial, 2014).  The study 

revealed that a mobile application is highly useful 

perceived by the respondents. The result implies that 

the respondents will assuredly accept and use the 

mobile tool in their classroom. It can be concluded 

that teacher educators will strongly adopt the 

proposed instructional tool and integrate it into their 

teaching and learning activities. 

The overall mean for the level of pedagogical 

design of math apps as too manipulative has 

(M=4.32, SD=0.51) and it indicates  

students after being exposed to math apps 

strongly agreed to a great extent that learning with 

math apps sets a motivational activity that develops 

their abstract thinking, as well as critical and 

analytical thinking, are being stimulated. This implies 

that they are motivated to learn because of its 

manipulable design.  

According to Highfield and Goodwin (2013), 

each App was classified by Pedagogical Design and 

was classified based on the coding used to analyse 

interactive multimedia. These are based on the 

natural structures that allow the user to manipulate 

elements, enabling guided discovery learning and 

experimentation within a pre-determined context of 

the framework. These Manipulable Apps require 

more cognitive investment than the Instructive Apps, 

but less than constructive Apps. Manipulable Apps 
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Table 2. Level of Features Design of Math Apps 

Feature Design Mean SD 
Verbal 

Interpretation 

Content 4.35 0.48 Very Great Extent 

Graphical 4.41 0.40 Very Great Extent 

Interaction 4.39 0.46 Very Great Extent 

 

require the correct answer to complete a task; these 

mobile applications provide flexible solution 

strategies and/ or manipulable representation.  

The simultaneous presentation of auditory and 

visual inputs engenders multisensory learning, and 

which has been shown to facilitate children’s 

understanding (Carr, 2012, Carbonneau et al.,2013). 

However, the use of manipulatives may provide a 

much-needed solution for young learners who are 

faced with abstract concepts. (Carr, 2012, 

Carbonneau et al.,2013) found that students who used 

manipulatives actively developed their understanding 

and bridged the gap between the abstract and 

concrete because they were able to visualize the 

mathematical concept through building models with 

the manipulatives. Thus, when students can use 

manipulatives as learning tools, they can enhance 

their abstract thinking ability. 

And lastly, the overall mean (M=4.34, 

SD=0.47) for the level of pedagogical design of math 

apps as to constructive indicates how data scores are 

homogeneous to each other. This implies that 

students are strongly agreed that Math Apps as 

Constructive is a Very Great Extent.  

As defined by Goodwin (2013) constructive 

Apps are characterized by a more open-ended design 

that allows the users to create content and digital 

artifacts. Open-ended drawing Apps are emblematic 

of Constructive Apps and generally do not utilize 

extrinsic rewards and provide the user opportunities 

for choice and creativity. In the absence of the 

traditional face to face classroom, using Math Apps, 

students can continuously construct their 

understanding and knowledge of the world through 

experiences and reflection since knowledge is the 

construction of gained ideas and experiences 

(Mugambi, 2018), 

The study revealed that the math apps as the 

constructive pedagogical design develops a 

substantial teaching approach. The result implies that 

the respondents will assuredly accept and use the 

mobile apps in learning under this new normal 

education.   

 
Level of Features Design of Math Apps 

 Table 2 shows the summary result of level 

of design features of math apps in terms of content, 

interaction and graphical 

 

 
 

 
 
The overall mean (M= 4.35, SD= 0.48) for the level 

of content of design features of math apps, most of 

the students Strongly Agreed that Math Apps as to 

contain the knowledge, skills, and values are 

expected to learn and are aligned in Mathematics 

which is appropriately designed for learning 

Mathematics. It was also observed by the students, 

Math Apps approached learning very easily and 

conveniently. However, it was also gleaned that 

student Agreed that the content of Math Apps is 

sufficient and beneficial for their learning process. 

Furthermore, this implies that students are strongly 

agreed that Design Features of Math Apps as to 

Content is Very Great Extent.   

 According to Klimova (2019), mobile apps 

can be effective in enhancing the student’s 

performance by implementing smartphone app 

learning in a continuous assessment. The study 

revealed that learning via smartphones is effective in 

the enhancement of student’s performance. In this 

period of COVID pandemic crisis, students are to be 

learned independently, the use of the Math apps that 

designs students’ needs and continuously facilitated 

by a teacher, only then can it be contributing to 

positive learning outcomes. In addition, the results 

also confirm that mobile learning can serve as an 

appropriate complementary method to other forms of 

course delivery. Also, Johnson et al. (2016) found out 

that learning programs that use web-based teaching 

offer students more adaptability to learn at their own 

pace and at convenient times, reduced travel time, 

and additional opportunities for reviewing course 

materials, especially in this New Normal Education 

system. 

 The overall mean (M= 4.41, SD= 0.40) for 

the level of graphical designs features of math apps, 

indicates how data scores are homogeneous to each 

other. Furthermore, this implies that students are 

strongly agreed that Design Features of Math Apps as 

to Graphical is Very Great Extent.  

 Handal et al (2014) mentioned in their study 

apps in mobile provide structure to facilitate or 

scaffold the collection and presentation of data by 

students or groups of students. These self-contained 

programs are endowed with various technical and 

pedagogical affordances. For example, they are 

multimedia-based with audio, image, and/ or 

animation functionalities. It is like Chachil et. al. 

(2015) stating in his literature that respondents 

preferred to learn mobile apps. Mobile Apps assisted 

them to understand better with the help of audio (the 

sound of native speakers) and the sample graphical 
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illustration implemented in the application. It is also 

indicated that the respondents’ satisfaction towards 

the application is high. However, further studies need 

to be done to enhance the design and function such as 

the search function that could have enabled the users 

for their desired phrases or words.  

 And lastly, the overall mean (M= 4.39, SD= 

0.46) for the level of interaction design features of 

math apps indicate how data scores are homogeneous 

to each other. It is also observed that Math Apps, are 

made not to passively absorb but actively gain 

knowledge for these math apps are made with content 

to process, task to accomplish, and problems to solve.  

 Furthermore, this implies that students are 

strongly agreed that Design Features of Math Apps as 

Interaction is Very Great Extent.  Socially interactive 

learning is evident in the math apps with the on-

screen teacher providing demonstrations and task 

instructions, which children can repeat when needed 

(Troseth, 2010). This can offer the efficient and 

effective delivery of one-to-one instruction, which is 

an important component of math interventions 

(Holmes & Dowker, 2013).  

 This can help provide an efficient child-

centered but scaffolded learning environment 

(Mayer, 2004; Mayo, 2009) tailored to individual 

needs (Slavin & Lake, 2008) enabling individualized 

and structured instruction (Gulliford & Miller, 2015) 

without additional, time consuming, teaching 

demands (Kucian, et al, 201; Hilton, 2016). 

 
Weekly Level of Mathematics Performance of 

students of pre-test and post-test 

 Table 3 shows the summarize of weekly 

performance of the students in their pre-test and post-

test scores in math.  

 
Table 3. Weekly Level of Mathematics Performance of students of pre-test and post-test 

Scores 
PRE-TEST 

Verbal Interpretation 
POST-TEST 

Verbal Interpretation 
Mean SD Mean SD 

Week 1-2 7.21 3.65 
Developing 

Proficiency 
17.83 2.37 Advanced 

Week 3-4 7.79 2.79 
Developing 

Proficiency 
15.52 3.14 Proficient 

Week 5-7 5.25 2.43 
Developing 

Proficiency 
15.58 2.10 Proficient 

 

As shown in table above, most of the scores 

obtained by the grade 8 students got a mean score of 

7.21 under the scale of 5-8 for pre-test with the 

verbal interpretation of Developing Proficiency in 

mathematics performance for the Week 1-2. The 

students at this stage acquire a minimum level of 

knowledge and core understanding about axiomatic 

structures of a mathematical system in Geometry, its 

defined terms, undefined terms, postulates, and 

theorems. This only indicates that the students do not 

acquire the knowledge and retention of the basic 

terms of geometry indicated in the questions unless 

they would be guided for them to understand. After 

being exposed on the use of Math Apps (Basic 

Geometry and Math Formula & Practices), the grade 

8 students show a good performance obtaining a 

remarkable result of mean scores of 17.83 under the 

score scales of 17-20 under the level of Advanced 

Proficiency.  

This means that their understanding about 

concepts and theories has exceeds the core 

requirements and can transfer their understanding 

skills in a flexible authentic performance task in 

solving further Mathematical problems. It is also 

observed that some of the students obtained 

Approaching Proficiency in their mathematics 

performance. This indicates that the students were 

able to follow the correct information given that 

would lead them to correct responses despite the 

absence of the traditional face-to-face classroom 

approach. Students show their independent progress 

within weeks 1-2.  

It can be gleaned, most of the scores obtained 

by the grade 8 students got a mean score of 7.79 

under the scale of 5-8 for pre-test with the verbal 

interpretation of Developing Proficiency in 

mathematics performance for the Week 3-4. This 

means that the students, before the use of the Math 

Apps struggle with their performance that involves 

the illustration of triangle congruence, illustration of 

SAS, ASA, and SSS congruence postulates. The 

mathematical illustration between the congruence of 

SAS, SSS, and ASA is not being identified to the 

student’s knowledge that may lead them to a correct 

response.   

Post-test scores after being exposed to Math 

Apps (Khan Academy) showed Approaching 

Proficiency to Advanced Level where most of them 

show a good performance obtaining a remarkable 

result of mean scores of 15.52 under the score scales 

of 13-16 under the level of Proficient. 

And lastly, most of the scores obtained by the 

grade 8 students got a mean score of 5.25 under the 

scale of 5-8 for pre-test with the verbal interpretation 
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of Developing Proficiency in mathematics 

performance for Week 5-7. 

The students at this level struggle with their 

understanding of the process of solving 

corresponding parts of congruent triangles, proving 

two triangles are congruent and proving statement on 

triangle congruence. There is a minimal number of 

students who can reach Approaching Proficiency. 

The students on this level have minimum knowledge 

and skills on executing the lesson to arrive at a 

correct response to the problem.  

After the students used the Math Apps, their 

post-test scores Proficiency reach Approaching to 

Proficient. It can be shown that most of the students 

got Approaching where most of them show a good 

performance obtaining a remarkable result of mean 

scores of 15.58 under the score scales of 13-16 under 

the level of Proficient which indicates that half of the 

students have at least furnished their mathematics 

performance, skills and core understanding in solving 

mathematical problems.  

To explain further, studies showed a positive 

effect of mobile learning applications on students’ 

academic achievement. The studies show that mobile 

learning promotes students’ academic achievement. 

Additionally, the students appreciated mobile 

learning as an approach that may significantly 

increase their motivation. Researchers and 

practitioners should take into consideration that 

mobile learning can create a positive impact on 

academic achievement and performance and increase 

the motivation of students (Demir and Akpinar, 

2018). 

 The collaborative of the pedagogical design 

of the Math Apps helped the students achieved the 

competency as well as discover the features of the 

design of Math Apps that helps them to obtain the 

correct response. Moreover, math apps give them sets 

of examples for them to better understand the triangle 

congruence with provided video lessons and short 

quiz as an opportunity for them to integrate their 

acquired knowledge and skills.  

 Learning through examples with the mobile 

app, students performed better on problems that 

required them to apply their knowledge, which 

corresponds to the third level of learning in Bloom's 

taxonomy. It showed that students in the app group 

felt strongly that mobile apps helped them understand 

the new concepts more clearly and were more 

confident in their ability to learn the new material 

more quickly than the control group. Overall, it 

demonstrates that incorporating mobile apps into 

lectures has the potential to positively affect student 

learning (Ling, 2014). 

 

 

Test of Difference between the Pre-test and Post-test of Mathematics Performance of the students. 

Table 4. Test of Difference between the Pre-test and Post-test of Mathematics Performance of the 

students. 

  

 
 

The test of the difference between the pre-test and 

post-test of mathematics performance of the grade 8 

students shows a computed value of (t-value= -28.43; 

p< .05) for weeks 1-2 interpreted as Significant.  

 The second test of the difference between 

the pre-test and post-test of mathematics performance 

of the grade 8 students shows a computed value of 

(t-value= -24.35; p< .001) for week 3-4 with verbal 

interpretation of Significant.  

And lastly, the test of the difference between 

the pre-test and post-test of mathematics performance 

of the grade 8 students shows a computed value of (t-

value= -40. 82; p< .001) for week 5-7 with the verbal 

interpretation of Significant. 

Based on the data, it is shown that there is a 

significant difference between pre-test and post-test 

math scores of students using Math Apps at 0.05 

level of significance. It shows that there is a 

significant difference in the Mathematics 

Performance in terms of pre-test and post-test.  

Most of the studies reveal that mobile 

application provides learners with a handy and 

individualized game-based environment to enhance 

their achievement and interest in mathematics like 

(Yeh et al, 2019). It revealed that students engaged 

themselves in solving various exercises with the 

support of immediate feedback until they pass the 

requirement of every building in their Math-Island. 

Sung & Liu (2016) stated that the unique features of 

mobile devices can enhance the essential 

functionalities of certain specific teaching methods, 

and thus promote educational teaching methods, and 

promote educational outcomes that resulted in 

students becoming globally competitive.   

Mobile applications offer new opportunities 

for learning that extend beyond the traditional 

Week Groups Mean SD t Sig. 
Mean 
Diff. 

Interpretation 
 

Week 1-2 
Pre-test 7.21 3.65 

-28.43 0.000 -10.62 Significant 
 

Post-test 17.83 2.37  

Week 3-4 
Pre-test 7.79 2.96 

-24.35 0.000 -7.73 Significant 
 

Post-test 15.52 3.14  

Week 5-7 
Pre-test 5.25 2.43 

-40.82 0.000 -10.33 Significant 
 

Post-test 15.58 2.10  
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teacher-led classroom scenario. Its advancement in 

technology in wireless has had an impact in 

educational settings, thus generate a new approach in 

teaching. Furthermore, the use of mobile learning in 

education can change the teachers' or instructions' 

perception of teaching and learn (Maslin et al., 

(2010). 

 

5. CONCLUSIONS AND 

RECOMMENDATIONS 
Based on the finding of the study, the 

following conclusions were drawn: 

The level of the Pedagogical Design, as well 

as the Design Features of Math Apps, resulted in a 

Very Great Extent to the students.  

The test of the difference between the pre-test 

and post-test of the respondents resulted that 

rejecting the null hypothesis. This implies that there 

is a significant difference in the level of the 

mathematics performance. Moreover, it shows how 

Math Apps is a significantly improved students' 

acquired skills and knowledge that significantly 

affect the Mathematics Performance of the students 

in this New Normal Education. 

The following were the recommendations based on 

the above - mentioned findings: 

1. Through the finding of this study, students may 

spend their time gathering different math apps that 

may best help them in learning mathematics 

especially in this new normal education where you 

are to learn independently. The use of Math Apps 

may help the students to support their independent 

learning so that there will no gap during the learning 

process.  

2. The findings of the study would create an 

opportunity to integrate Math Apps with design 

features mentioned in the study. To provide the best 

tools that support their learning process during new 

normal education. Math Apps should be also aligned 

to the compressed MELC competencies so that 

students may be able to acquire the expected 

knowledge, skills, and values expected of them. 

3. The findings of the study encourage to create an 

opportunity to extend the continual learning of the 

students by giving webinars about Math Apps to the 

teachers in key areas which would help the students 

to learn despite this new normal education where 

students are learning independently. 

4. Since the study found out that there is an 

improvement in the math performance of the 

students, the teacher may also use and find different 

math apps that can be paired in their selected learning 

competency targets. With the use of Math Apps, 

teachers can improve the No Left Behind System of 

DepEd. 

5. The Department of Educations can share the result 

of the study with all teachers in the public and private 

sector for an innovative learning mobile approach. It 

can also be one of the topics worth sharing on series 

of webinars in ensuring the learning quality to the 

students. Also, this would be one of the responses to 

upgrade the proposal math apps that are aligned to 

the MELC in this new normal education. 

Furthermore, a collaboration with DOST and DICT 

to promote and developed apps such as Courseware 

should be given emphasize for it is truly applicable in 

these no face-to-face classroom instructions. 
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