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Abstract 

This study aims to evaluate the effectiveness of FlipaClip as a learning media, and to compare 

the problem-solving abilities of students who learn using FlipaClip and PowerPoint. This study 

employed the ADDIE development paradigm (Analysis, Design, Development, Implementation, and 

Evaluate) as a framework for research and development (R&D). The findings demonstrated the validity 

and viability of learning media that use a contextual approach to linear program content. With extremely 

valid criteria, the material validation findings came out at 84.38%. The validation results from media 

experts were 94.79%, which is considered highly valid. Although the student response received an 

assessment percentage of 83.64%, the response also met the FlipaClip-based learning media's "very 

interesting" requirements, indicating that it is practical to use. Moreover, the research shows that 

FlipaClip-based learning media on program material can improve the mathematical problem-solving 

ability of class XI students. Quantitatively, the difference is shown by the interpretation of N-Gain 

obtained in the experimental class, which is quite an effective category with a percentage of 70.22%. 

The average mathematical problem-solving ability of grade XI students who are given FlipaClip-based 

learning media is higher than the average student who is not given the media, as indicated by the results 

of the independent sample t-test, namely the Sig. (2- tailed) value of 0.000 <0.05. 
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INTRODUCTION 

Education is an absolute necessity in 

building a nation, especially in education. 

Education must be given to every individual so 

that it becomes a basic human need in daily life. 

Along with time, education has also changed, 

starting at the elementary school level, 

secondary school, and even up to college  

(Malik, Jalal, & Waliyanti, 2022). This is 

following the objectives of national education 

based on the National Education System Law 

number 20 of 2003, namely "National education 

functions to develop abilities and shape the 

character and civilization of a dignified nation 

to educate the nation's life, aims to develop the 

potential of students to become human beings 

who are faithful and devoted to God Almighty, 

have noble character, are healthy, 

knowledgeable, capable, creative, independent, 

and become democratic and responsible 

citizens" (Pemerintah Republik Indonesia, 

2003).  

In addition, according to Hamidah & 

Setiawan (2019), education is also an important 

thing to be able to interact in preparing quality 

human resources, so education must be carried 

out as well as possible with timely education to 

achieve learning objectives carried out in the 

form of a teaching and learning process, where 

the implementation of the school curriculum 

through learning activities. One of the fields of 

education that cannot escape efforts to improve 

the quality of education is mathematics 

education, which is a foundation and framework 

for the development of science and technology. 

Mathematics not only has a role in the field of 

education but also in real life (Hamidah & 

Setiawan, 2019). 

Mathematics plays an important role in 

education and everyday life. This is in line with 
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the Decree of the Head of Standards, 

Curriculum and Evaluation of the Ministry of 

Education and Culture No. 033 / H / KR / 2022 

that mathematics is a didactic material that must 

be understood as a conceptual tool to build and 

rebuild material, hone and train the thinking 

skills needed to solve life problems. 

Mathematics is a universal science that 

underlies the development of modern 

technology, has an important role in various 

disciplines, and advances human thinking 

(Kemendikbud, 2006). This is in line with 

Susanto (2013) who said that mathematics is 

one of the disciplines that can improve thinking 

skills in solving daily problems and the world 

of work. Thus, an evaluation is needed to 

determine students' mathematical problem-

solving levels.  

Different levels of student understanding 

require teachers or educators to be more 

creative in delivering material (Salsabila & 

Agustian, 2021). Teachers can use learning 

media at school for learning purposes. Through 

learning media, teachers are expected to be 

more creative and innovative in providing 

learning to students. Learning media is used as 

a means of teaching and learning in schools to 

improve the quality of education. Media is a 

means that can be used as an intermediary that 

is useful for increasing effectiveness and 

efficiency in achieving goals (Salsabila & 

Agustian, 2021)  

The materials in mathematics are 

abstract, one of which is linear program 

material. Problems regarding abstract linear 

programs can be actualized by using learning 

media at the stage of observing problems in 

everyday life or contextual. Learning media can 

also present material that can arouse students' 

curiosity and stimulate students to react 

physically and emotionally.  

The modern era, characterized by the 

rapid development of information and 

communication technology has, had a major 

impact on the world of education (Yoga, 2018). 

The Internet has now become an alternative 

learning resource. Students can use it anytime 

and anywhere without being limited by time and 

space. Learning is now flexible, not necessarily 

demanding a standard pattern of teacher and 

student meetings in class and at a certain time. 

This means that learning media can be used as 

a means of indirect learning and can be viewed 

repeatedly by students anywhere and anytime.  

Learning media is also expected to be 

online and varied with offline media. Currently, 

the learning media commonly used by teachers 

are print and electronic media. However, a 

teacher, always strive to continuously develop 

their abilities and competencies, especially 

when choosing and using diverse and quality 

learning media.  

Electronic learning media, such as 

animation, can be an alternative to learning. The 

animation media that can be used is FlipaClip 

learning media. 2D animation learning media is 

the result of combining several image frames 

with supporting sounds. According to Nastiti, 

Mustaziri, & Tompunu (2021), Motion graphics 

is a type of 2D animation, a combination of fine 

art and photography to move. Then, according 

to Neto et al., (2019) FlipaClip is a 2D 

animation media with images created by 

themselves or uploaded results by creating 

animations, simply creating images frame by 

frame like using a physical notebook.  

This application provides the option to 

display outlines beforehand, facilitating the 

sequence of illustrations and stimulating 

students' creativity to create simple drawings. 

FlipaClip learning media is a learning media in 

the form of 2D animation. The advantage of 

FlipaClip-based learning media is that it has 

quite complete features. Some of them are the 

onion layer, timeline, and frame setting. Using 

these features, teachers can create simple 

animations practically through their cell 

phones. The use of FlipaClip as a learning 

media can help students understand the subject 

matter well and fun. That is, by utilizing 

FlipaClip, teachers will be more creative, both 

in preparing the content of the subject matter 

and presenting the animation, as well as in 

interacting with students.  

FlipaClip learning media has many 

advantages. According to Neto et al. (2019)), 
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there are several advantages of using FlipaClip 

learning media, including allowing students to 

learn more complete material in a longer time 

and, of course, a more pleasant atmosphere. 

Students can learn anywhere and anytime, 

which differs from traditional classroom 

lectures. This study will study the development 

of FlipaClip-based learning media to improve 

student learning outcomes. This FlipaClip 

learning media is expected to foster an 

understanding of the problem, develop a 

strategy or solution plan, solve the problem 

according to the plan made, and re-examine the 

answer as a problem-solving characteristic. 

Therefore, the authors want to develop 

FlipaClip learning media to improve students' 

problem-solving skills. 

Mathematical ability is the ability to deal 

with problems in mathematics and real life. One 

of the goals of learning mathematics is to 

develop students' mathematical abilities. The 

objectives of learning mathematics formulated 

according to the National Council of Teachers 

of Mathematics (NCTM, 2000) are: (1) 

Learning to communicate; (2) Learning to 

reason; (3) Learning to solve problems; (4) 

Learning to link ideas; (5) Learning to present 

ideas. From these learning objectives, it can be 

seen that problem-solving is one of the abilities 

students must master to achieve learning 

objectives.  

Problem-solving skills are crucial for 

every student because problem-solving is a 

common goal of teaching mathematics. 

Problem-solving, which includes methods, 

procedures, and strategies, is a core and main 

process in the mathematics curriculum. In line 

with the opinion of Andriani & Nurjaman 

(2018), the most basic ability in mathematics 

learning activities is problem-solving.  

Problem-solving ability is a high-level 

ability that students must master. However, 

only a few students can solve problems. This 

can be seen from the statement of Heryani and 

Ramadani (2019) that problem-solving ability 

is classified as a high-level thinking ability for 

solving problems in the form of non-routine 

problems. Until now, mathematical problems 

are still felt to be "difficult" by students in the 

process of solving them, so not many students 

can do problem-solving even though they are 

required to solve mathematical problems until 

they find the right answer to the problem 

(Simalango, Darmawijoyo, & Aisyah, 2018). 

Problem-solving is a process of overcoming 

difficulties encountered to achieve a desired 

goal. Problem-solving can be interpreted using 

a general interpretation, namely, problem-

solving as a goal, problem-solving as a process, 

and problem-solving as a basic skill (Sumartini, 

2016). 

The results of observations at a public 

senior high school in Pringsewu, Lampung, 

Indonesia, also revealed that one of the 

materials that are difficult for students to 

understand in class XI is the Linear Program. 

This material is related to constraints, objective 

functions, solution areas, determining the 

optimum value, and making conclusions. The 

optimum value can be determined using the 

corner point test and the crosshairs methods. 

Linear program is an applied science that is very 

useful and widely used. A linear program is a 

method used to solve optimization problems. In 

other words, a linear program is a technique for 

obtaining an objective function optimum value 

(maximum or minimum) within certain 

constraints. Optimum value knowledge is 

pivotal and is widely used in mathematics and 

everyday life activities, making it in the form of 

story problems (Syahputra, 2015). 

Linear program material is always related 

to story problems that cannot be separated from 

activities related to mathematics or everyday 

life. It is always used to find the optimum value 

(maximum and minimum) according to the 

stages of solving linear program problems.  

Most teachers at the school use a 

conventional learning approach, namely 

explaining material in front of students and 

giving assignments for students. Based on 

observations made at a public senior high 

school in Pringsewu, the teaching materials 

used are only in the form of student worksheets 

and textbooks. This implies the lack of use of 

innovative learning media. Only a few of the 
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teachers use learning media using PowerPoint. 

This teaching system causes boredom, which 

students experience due to the use of technology 

and learning media modifications that have not 

been maximized. This impacts on the lack of 

students' mathematical problem-solving skills, 

especially in Linear Program material.  

The results of this study are expected to 

provide a comprehensive picture of FlipaClip’s 

contribution to improving the quality of 

learning. Through a strong theoretical 

foundation, consistent methodology, and in-

depth data analysis, this study’s results are 

hoped to significantly contribute to developing 

technology-based learning media in education. 

In addition, this research is expected to enrich 

the literature on the development of technology-

based learning media in education. 

 

METHODS 

Research and Development (R & D) is 

the research design used in this study. The 

project aims to create FlipaClip educational 

materials that enhance problem-solving abilities 

using a scientific methodology. This study 

design is based on the ADDIE instructional 

development paradigm. Analysis, design, 

development, implementation, and evaluation 

are the five phases of development in Branch's 

(2009) ADDIE development paradigm. The 

stages of ADDIE are displayed in Figure 1. 

 

 

 

 

 
 

 

Figure 1. ADDIE Stages 

This study on class XI linear program 

content was carried out at a public senior high 

school in Pringsewu, Lampung, Indonesia. This 

study's topic was divided into two phases, 

specifically: 1) Small group trial subjects. Six 

grade XI students who had taken linear program 

content outside the control and experimental 

classes served as participants in the small group 

trial stage. In order to gather information on the 

effectiveness of FlipaClip learning materials 

based on a scientific methodology to enhance 

linear program problem-solving abilities, an 

initial field study was conducted. 2) Field trial 

subjects: XI students from two classes—the 

experimental class and the control class—were 

the subjects of the field test. Random sampling 

was used in this study's subject selection 

process. There were learning activities in both 

classes and two sessions for pretests and post-

tests. A pretest-post-test experimental control 

group design was employed in the study.  

This study used two different kinds of 

instruments: test and non-test instruments. Non-

test tools included media validation sheets, 

learning device validation sheets, teacher and 

student response questionnaire sheets, and 

interview guidelines for gathering information 

on the educational process. Simultaneously, a 

test of math problem-solving skills in the form 

of description questions was incorporated into 

the instrument. Both the experimental group 

and the control group received this test 

instrument. While the control class used 

PowerPoint (PPT) materials, the experimental 

class used FlipaClip media. 

Field tests on research subjects were 

conducted using test instruments deemed valid, 

trustworthy, and they have a good degree of 

difficulty and differentiating power. The 

effectiveness of the FlipaClip learning materials 

was assessed by a problem-solving ability test, 

the results of which were derived from two 

tests—the pretest and the post-test. 

Furthermore, statistical tests were conducted on 

the average value of N-Gain in the experimental 

and control classes to ascertain the effectiveness 

of the FlipaClip learning media's results in 

enhancing the ability to solve linear program 

problems.  

RESULTS AND DISCUSSION 

The ADDIE instructional development 

model guides this research design. The results 

of the five stages of development carried out in 

this study were described in the following. 
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Analysis 

In this analysis stage, the researcher 

analyzes the problems that occur based on 

observations made at the school, where the 

teaching materials used are only in the form of 

student worksheets and package books that 

refer to mathematics learning related to Linear 

Program material. Most of the teachers at the 

school used a conventional learning approach, 

namely explaining in front of students and 

giving assignments that students must 

complete.  

This also implies the lack of use of 

innovative learning media. Only a few of the 

teachers use learning media using PowerPoint. 

This teaching system causes boredom 

experienced by students due to the use of 

technology and learning media modifications 

that have not been maximized. Ultimately, it 

cannot maximize students' mathematical 

problem-solving skills, especially in Linear 

Program material. This is in line with the 

opinion (Zaini & Marsigit, 2014) that learning 

mathematics with a conventional approach is 

ineffective regarding students' mathematical 

reasoning and communication skills. 

Meanwhile, Hodiyanto, Darma, & Putra (2020) 

said that learning media affects students' 

mathematical problem-solving ability. 

The learning media used in the school are 

Student Worksheets and package books. The 

development of technology is currently 

accelerating so fast, penetrating all sectors of 

education. According to Simbolon & Purba 

(2023), using printed teaching materials does 

not follow one of the implementations of the 

2013 Curriculum, namely the use of 

technology-based media. So, technology-based 

media or teaching material is needed to make 

students an active subject by implementing an 

independent curriculum. FlipaClip-based 

learning media contains output in visual videos 

utilizing attractive animated image designs. 

This media is made using a laptop or Android 

and can be accessed through Google or the Play 

Store. 

 
 

Design 

After analyzing the objects and subjects 

in the study, the next step is to design a 

FlipaClip-based learning media. There are 

several stages or steps in making this design, 

including the following. 

Fisrt, creating a learning media 

framework that will be used to deliver of 

FlipaClip-based learning materials. The 

structural framework in question includes 

theme design, musical accompaniment, 

symbols related to material, animation, menus 

contained in the media, character selection, and 

naming FlipaClip-based learning media. 

Furthermore, determining the order of 

presentation of material, which includes the 

initial appearance, learning outcomes, learning 

objectives, subject matter (Linear Program), 

examples, and problem-solving. The learning 

outcomes were Concept and Types of Linear 

Programs, Equality of two Linear Programs and 

Linear Program Transpose and Linear Program 

Operations (Addition, Subtraction, Scalar 

Multiplication on Linear Programs and 

Multiplication of two Linear Programs).  

Next, prepare materials related to Linear 

Program material to improve students' 

mathematical problem-solving skills. The 

references to compile materials include 

Learning Process Plans and syllabuses. Then, 

making FlipaClip-based learning media in the 

form of videos that have been completed in the 

form of 3 videos to be tested at the next stage. 

Figure 2 and 3 are some views on the FlipaClip 

application that has been designed. 

 

 

 
 

 

 

 

 

 

 

 

 

 

Figure 2. Flipaclip App Home Page 
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Figure 3. Design Stage on Flipaclip 

Application 

Development 

At this stage, the results of the learning 

media design have been developed in the form 

of learning videos related to Linear Program 

material. The three videos produced can be 

accessed through links, including linear 

program part 1: 

https://youtu.be/gPB_MFZh0AQ;  linear 

program part 2: https://youtu.be/lbiVdf_uqyo; 

linear program part 3: 

https://youtu.be/eab12b6lE3g. Validators, 

specifically material and media expert 

validators, are evaluated at this point in the 

creation process. The following is a description 

of the precise development steps: 

First step: Three people administered 

the material expert test: a high school math 

instructor, two lecturers acting as material 

experts, and one validator. Five questions on the 

validation sheet instrument include 

mathematical problem-solving techniques and 

the acceptability of the material content. The 

material expert validation results are shown in 

Table 1. 
 

Table 1. Material Expert Validation 

No. 
Assessment 

Aspect 
Score % Category 

1. Content  20 87.5 Highly Valid 

2. Problem-

Solving Ability 

15 81.25 Valid 

Average 84.38 Highly Valid 

 

The value obtained from the validation 

data by the media expert validator is known that 

the results of the media expert validation 

cumulatively get an average percentage of 

84.38% with the criteria "Highly Valid". These 

results conclude that the material on FlipaClip-

based learning media for improving 

mathematical problem-solving skills is suitable 

for teaching material and tested on students. 

Step Two: It was conducted the expert 

judgement of the media by two experts. This 

step was conducted to determine the feasibility 

of the product as a FlipaClip-based learning 

media. This validation test sheet has 12 

statement items consisting of three aspects: 

language suitability, program appearance, and 

program effectiveness. A recapitulation of the 

results of the media expert test of FlipaClip-

based learning media in improving 

mathematical problem-solving skills can be 

seen in Table 2. 

Table 2. Media Expert Test Results 

No 
Assessment 

Aspect 
Score % Category 

1. Language  14 100 Highly Valid 

2. Program Display 42 87.5 Highly Valid 

3. Program 

Effectiveness 

15 96.88 Highly Valid 

Average 94.7 Highly Valid 

 

The value obtained from the validation 

data by the media expert validator is known that 

the results of the media expert validation 

cumulatively get an average percentage of 

94.79% with the criteria " Highly Valid". It can 

be concluded that the FlipaClip learning media 

feasible for use. 

Step Three: Test instrument test, carried 

out to develop problem-solving ability 

assessment instruments to measure student 

performance from the attitude, knowledge, and 

skill domains. The results of the analysis 

obtained in the development of assessment 

instruments on test instruments include (1) test 

grids that are adjusted to the competency 

indicators to be observed by the answers given 

by students, (2) test questions, and (3) answer 

descriptions along with scoring given based on 

the specified answers. Furthermore, the analysis 

is based on the problem-solving ability of the 

students, based on the components of their 

answers, in solving the problem later. 

https://youtu.be/gPB_MFZh0AQ
https://youtu.be/lbiVdf_uqyo
https://youtu.be/eab12b6lE3g
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One of the validities used in the research 

is content validity testing, which is for 

instruments in the form of tests. Then, content 

validity testing can be done by comparing the 

instrument’s content with the subject matter 

stated following the basic competencies and 

indicators measured and based on teacher 

assessment. The technique used to test 

empirical validity was carried out using the 

product moment correlation formula in Table 3. 

 

Table 3. Validity Test Results 

Item 

Number 
r-count r-table Decision 

1 0.965 0.3246 Valid 

2 0.971 0.3246 Valid 

3 0.940 0.3246 Valid 

4 0.961 0.3246 Valid 

5 0.936 0.3246 Valid 

 

Based on the calculation results in Table 

3, the validity through the product moment 

correlation formula can be concluded that each 

item on the research test instrument is said to be 

valid because the r-count value of all question 

items is greater than r-table value. 

The next test is reliability, which is used 

to show the consistency of a test. A test is 

reliable if it gives fixed or consistent results, and 

if it changes, the change is insignificant. In this 

study, the reliability test results of the 

calculation of the r11 value of 0.976, and it can 

be concluded that the r11 position is at 0.81 ≤ r11 

≤ 1.00. So, based on the criteria, all items in this 

study have very high criteria. 

The next item analysis is the difficulty 

level; the question can be seen in the criteria for 

difficulty level criteria, p < 0.30 difficult 

question criteria, 0.30 < p ≤ 0.70 medium 

question criteria, p > 0.70 easy question criteria. 

The results of the calculation and guided by the 

criteria for the level of difficulty obtained 

decisions as in Table 4. 

The next aspect was the distinguishing 

power of the items, based on the results of the 

overall calculation in the range 0.20 to 0.40. 

Thus, the items in the overall test questions are 

in the sufficient category range. 

Table 4. Level of Difficulty Index Values 

Item Number 
Index 

Values 
Decision 

1 0.469 Medium 

2 0.469 Medium 

3 0.469 Medium 

4 0.476 Medium 

5 0.476 Medium 

 

Step Four: After the development 

product is declared valid, the next product 

testing is carried out, including small and large 

group trials. Small group trials were conducted 

with 12 students to determine the attractiveness 

of FlipaClip-based learning media to improve 

students' problem-solving skills on the Linear 

Program material developed. The assessment 

was carried out on students by filling out a 

student response questionnaire, and then the 

data was collected and analyzed. The 

questionnaire results from 11 question items 

given to students obtained a percentage 

assessment of 83.64% with the criteria "Very 

interesting".  

After the product was improved by 

criticism, suggestions, and input from teachers 

and students, a large group trial compared 

learning using FlipaClip media with learning 

often done by teachers using PowerPoint as a 

learning medium. Learning was conducted for 

class XI A as the experimental class and class 

XI B as the control class at the school. Learning 

was conducted for four weeks (October 2 to 

October 23, 2022) with the following activities: 

(1) Meeting 1: introduction, initial pretest of 

material delivery and learning exercise 1 (Video 

1); (2) Meeting 2: material delivery and learning 

exercise 2 (Video 2); (3) Meeting 3: material 

delivery and learning exercise 3 (Video 3); and 

(4) Meeting 4: final post-tests and 

acknowledgments. The assessment criteria 

assume that a value of 0 < N ≤ 40 is very poor, 

40 < N ≤ 55 is poor, 55 < N ≤ 70 is quite good, 

70 < N ≤ 85 is good, and 85 < N ≤ 100 is very 

good. Based on the results of the learning 

activities carried out, the results of the pretest 

and post-test scores in the control class and 

experimental class are described in Table 5. 
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Table 5. Results of Pretest and Post-test 

Description 
Control Experiment 

Pretest Post-test Pretest Post-test 

Average 39.07 58.32 47.19 84.13 

Max 50 71 60 93 

Min 29 45 31 74 
 

Table 5 shows the results of 37 students 

in the control group and 37 students in the 

experimental group can be seen. In the control 

group, the pretest average was 39.07, included 

in the criteria for not being good enough. After 

getting treatment PowerPoint media, the 

average post-test value is 58.32, with fairly 

good criteria. In the experimental group, the 

pretest average value of 47.19 is included in the 

criteria, which is not good enough. After getting 

treatment through FlipaClip media, the average 

post-test value is 84.13, with good criteria. 

Step Five Evaluation: The assessment 

stage is the last. At this stage, a summative 

assessment is carried out to evaluate the overall 

development process and results. Two tests 

were carried out, namely prerequisite and 

hypothesis tests. 

Prerequisite tests carried out include 

normality tests and homogeneity tests. 

Normality test using Kolmogorov Smirnov. 

Obtained a Sig value. Kolmogorov Smirnov's 

value in the experimental class was 0.133> 

0.05, while in the control class, it was 0.058> 

0.05. Based on the decision-making criteria in 

the normality test, it can be concluded that the 

data is normally distributed. The homogeneity 

test is used through the ANOVA test. The 

calculation results obtained a sig value. > 0.05 

(0.567 > 0.05), it is concluded that the variants 

of the two groups are the same. This fulfilled the 

basic assumption of homogeneity.  

The hypothetical test is administered 

following the completion of the prerequisite 

test. This test uses the n-gain score values from 

the two courses to determine whether there is a 

significant difference in the mathematical 

problem-solving skills in the control and 

experimental classes. This test is conducted if 

the information gathered from both classes is 

regularly distributed. The researcher employed 

the SPSS software and the t-test for the test. H0 

is rejected and H1 is accepted in light of the test 

results (provided in the significance section 2-

tailed) of 0.000, which is less than 0.05. 

Therefore, it can be said that in Linear Program 

material class XI, studying with FlipaClip-

based learning media is more effective than 

traditional learning in enhancing mathematical 

problem-solving skills.  

Additionally, using the Linear Program 

material, the N-Gain formula is derived using 

the data on the mathematical problem-solving 

performance of the students in the experimental 

and control classes. In order to ascertain the 

degree of progress the students had 

experienced, the pretest and post-test data were 

evaluated for N-gain. Additionally, the average 

N-gain score results are evaluated to provide 

answers to questions about how well FlipaClip 

learning materials help students develop their 

ability to solve mathematical issues. At this 

point, the t-test of two independent samples 

uses the N-gain score results.  

The estimated effectiveness determines 

the statistical data of the N-Gain score related to 

students' mathematical problem-solving ability. 

If the N-Gain score is less than 40, it is less 

effective; if it is between 40 and 55, it is quite 

effective; and if it is over 70, it is effective. 

Table 6 displays the N-Gain score data for the 

students in the experimental class and the 

control class. 

Table 6. N-Gain Results 

Description 

N-Gain 

Control Experiment 

Total Description Total Description 

Average 31.77 NE 70.22 NE 

Max 42.11 LE 87.5 E 

Min 0.18 NE 53.33 LE 

Note: E: Effective; LE: Less Effective; NE: Not Effective 
 

Based on Table 6, the N-Gain value can 

be seen in the control and experimental classes. 

It can be concluded that the N-Gain value in the 

control class averages 31.77% or is considered 

ineffective. While in the experimental class, the 

N-Gain value had an average of 70.22% or was 

rated effective. 
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Analysis of Students' Problem-Solving 

Ability 

Analysis of students' problem-solving 

skills includes students' ability to (1) 

Understand the problem, (2) Develop a strategy 

or solution plan, (3) Solve the problem 

according to the plan that has been made, and 

(4) Recheck the answer. Analysis of problem-

solving ability is done by reviewing the 

suitability of the results of written answers to 

the problem-solving ability questions given 

from the experimental class to the problem-

solving ability of each problem. Students' 

answers to questions number 1 to 5 are 

presented in Figure 4-8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Student Responses to Question 1 
 

 
 

 

 

 

 

 

 

 

 

Figure 5. Student Responses to Question 2 

 

 

 

 

 

 

 

 

 
Figure 6. Student Responses to Question 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 7. Student Responses to Question 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Student Responses to Question 5 
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Based on Figures 4-8, the results of 

students' answers are described and explained in 

depth about the Linear Program material. To 

strengthen the results of students' written 

answers, researchers conducted interviews to 

find out the students' thought processes in 

solving the problems given, from understanding 

the problem to developing a strategy or solution 

plan, solving the problem according to the plan 

that has been made, and re-examining the 

answer. 

Problems are a natural element of life for 

humans; they typically stem from either our 

surroundings or ourselves. The significance of 

mathematical problem-solving in the 

acquisition of mathematics is explained based 

on Regulation of the Minister of Education and 

Culture of the Republic of Indonesia No. 21 of 

2016 (Ghurfah et al., 2023). By applying 

mathematical problem-solving in everyday life, 

students are expected to benefit from the 

application. According to Trends in 

International Mathematics and Science Study 

(TIMSS), Indonesia’s mathematical problem-

solving skills are below international standards. 

Indonesia is in position 49 out of 53 countries is 

reinforced by the reality at the school. 

Researchers conducted preliminary tests to 

determine the problem-solving ability at the 

school. The results show that the problem-

solving ability was still low.  

Learning media is important on 

mathematics learning in improving problem-

solving skills, but the fact shows that the media 

is still lacking. Teachers still do conventional 

learning, and there is no innovation in learning 

media when presenting mathematics material. 

The development of technology can be utilized 

to make FlipaClip learning media in dealing 

with these problems. Technology-based 

learning media can present learning materials 

contextually, interestingly, and interactively in 

audio and visual to increase student interest in 

learning and achieve learning goals (Mutamam 

et al., 2022). 

FlipaClip learning media is learning 

media in the form of audio-visuals that can 

improve students' math problem-solving skills. 

This is because the media using sound, images, 

and visual elements can provide a more 

comprehensive learning experience (Mohd 

Nawi, 2020; Aliyyah et al., 2021; Ibrahim, 

Hendrawan, & Sunanih, 2023).  

FlipaClip learning media improves 

students' math problem-solving skills because 

sound can be used to facilitate concept 

communication.  After all, sound can be used to 

explain mathematical concepts verbally. At the 

same time, visual elements such as pictures or 

diagrams can be used to provide visual 

representation. The combination of the two can 

help students understand and communicate 

mathematical concepts well (Septianingsih, 

Safitri, & Sujarwo, 2023). 

FlipaClip media also increases student 

involvement. This is because the media can 

make learning more interesting and dynamic. 

Students tend to focus more and understand 

more when solving math problems. In addition, 

audio-visual media can also present concrete 

examples. It happens because of the application 

of mathematical concepts in real-world 

situations, so it can help students see the 

relevance and practical application of what they 

are learning. Another reason is combining audio 

and visual stimuli in FlipaClip learning media 

can improve memory. Because information 

presented in two formats can stick long in 

students' brain memory (Lestari, 

Halimatusha’diah, & Lestari, 2018).  

 

CONCLUSION 

Digital learning media with a contextual 

approach to linear equation material is valid and 

feasible for the learning process. The results of 

material expert validation of 84.38% were 

declared highly valid. The results of media 

expert validation of 94.79% were declared 

highly valid. The student response obtained a 

percentage assessment of 83.64%, with this 

response getting the results that this FlipaClip-

based learning media shows "very interesting" 

criteria, so it is feasible to use. 

FlipaClip-based learning media on 

matrix material effectively improves the 
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mathematical problem-solving skills of grade 

XI students. This is indicated by the 

interpretation of N-Gain obtained by the 

experimental class, which is quite an effective 

category with a percentage of 70.22%. The 

average mathematical problem-solving ability 

of grade XI students subjected to FlipaClip-

based learning media on matrix material is more 

than that of those not subjected to the media. 

This is indicated by the results of the 

independent sample t-test test, namely the Sig. 

(2- tailed) value of 0.000 <0.05 that there is a 

difference in the mathematical problem-solving 

ability of experimental and control class 

students. 
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