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This study aimed to determine the effect of instructional videos on an e-

learning platform toward students' mathematical problem solving ability. 

This research employed the quantitative aproach and experimental 

research design. This study utilized a test instrument to determine 

students' mathematical problem solving abilities. Furthermore, a t-test 

was performed on the data that had fulfilled the prerequisite testings: the 

normality test and the homogeneity test. The results indicated that there 

was an effect of mathematics learning videos on the e-learning platform 

on students' mathematical problem solving abilities. Students who 

watched the instructional videos had better mathematical problem 

solving abilities than students who did not watch the instructional videos. 
 

 

INTRODUCTION 

Education plays an important role in developing the quality and potential of human beings’ 

daily life (Hanifah et al 2019). Education also has broad activities dimensions and variables 

(Syazali 2015). Psychologically, education cannot be separated from the teaching and learning 

process of guiding students to achieve predetermined goals (Syazali 2015). Formal education 

in Indonesia involves mathematics as a subject that must be studied in the classroom. 

Mathematics is a general science that underlies the development of technology and 

science. It also plays an important role in several disciplines to improve human thinking 

(Assidiqi 2015; Indriani and Imanuel 2018). Mathematics is an important science that can 

help humans in solving everyday problems (Ariawan 2017). In schools, mathematics can 

promote students’ problem-solving abilities (Samsiyah and Rudyanto 2015; Mawaddah and 

Anisah 2015). Poor problem-solving abilities will affect other mathematical abilities (Ariawan 

2017; Waskitoningtyas 2020).  

Problem solving ability is essesntial for those who study and implement it in mathematics 

(Ruseffendi 2006). Mathematical problem solving consists of four steps: understanding the 

problem, planning the problem, solving the problem according to the planning, and checking 

all performed steps (Hidayat and Sariningsih 2018). Each stage supports each other in 

mathematical problem solving, therefore, students are required to master the four stages. 

Students’ poor mathematical problem solving ability negatively affect their learning outcomes 

(Awaliyah 2015), Therefore, it is necessary to make an effort to overcome it. E-learning 

platform is one of the solutions that can fix this problem. 

During the COVID-19 pandemic, teachers are required to use E-learning platform as a 

medium in the learning process. Technology services, such as telephone, audio, video, and 

computers support the implementation of E-Learning (Kusmana 2017). In its application, E-
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t-test 

Trying-out The Mathematical Problem Solving Test 

Validity Test Discriminating Index Level of Difficulty Reliability Test 

The Mathematical Problem Solving Test 

Experimental Group Control Group 

Normality Test Homogeneity Test 

Learning also requires an appealing design so that the learning process can be more effective 

(Hanum 2013; Chandrawati 2010; Elyas 2018). It is important to sustain the learning 

objectives and the development of E-Learning. One of the media that can be implemented in 

an E-learning is instructional video. Instructional videos are media capable of highlightning 

images and sounds (Pamungkas et al. 2018). Teachers can easily spread the developed 

learning videos into social networks such as Google Drive, Facebook, Blog, YouTube, and 

many others (Astuti and Febrian 2019). Some research results show that students are more 

interested in learning using video rather than texts and still images (Purwanti 2015; Purwanto 

and Rizki 2015; Nuritha and Tsurayya 2021). Therefore, instructional videos are expected to 

improve students' mathematical problem solving abilities. 

Several previous studies have also looked at the impact of instructional videos on 

learning outcomes (Hamdanillah et al 2017; Jatmiko et al 2017; Yunita and Wijayanti 2017), 

concept understanding, and learning motivation (Iwantara et al. 2014). The novelty of this 

research lies in the use of instructional video as a media to promote students' mathematical 

problem solving abilities in a distance learning class setting. The instructional videos used in 

this research have been declared feasible by previous researchers (Chidayat 2021). Therefore, 

this research continues the previously done research. 
 

METHODS 

The researchers employed the quantitative approach to look for differences between the the 

experimental group (instructional videos on e-learning platform) and the control group 

(conventional learning) (Fitri and Haryanti 2020). This research used the quasi-experimental 

design of the non-equivalent posttest-only control group design. The population consisted of 

576 SMP Tinta Emas Indonesia students. The samples consisted of 63 students of class 8.2 

(as the experimental class) and class 8.4 (as the control class). The sampling technique used 

was the cluster random sampling because the samples were homogeneous or relatively 

homogeneous (no superior class) (Lestari et al 2015).  

The mathematical problem solving test instrument had been tested for its validity, 

discrimination index, level of difficulty, and reliability. Furthermore, the hypothetical test 

employed in this research was the t-test. The following figure illustrate the flow of data 

collection up to the t-test: 

  

 

 

 

 

 

 

 

 

 

Figure 1. The Flow of Research 
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RESULTS AND DISCUSSION 

Students' mathematical problem solving abilities that had been collected were measured for 

their central tendency (mean, median, and mode) and the size of the group variance (range, 

variance, and standard deviation). The summary can be seen in table 1. 
 

Table 1. Data Description of Mathematical Problem Solving Ability 
 

Classes 
Central Tendency Group Variance 

𝑥̅ Mo Me s R 

Experimental 83,187 90 90 614,466 44 

Control 58,193 64 64 637,340 77 
   

 

The previously analyzed data were then analyzed for their normality. The normality test 

results were used to determine thether the data were normally distributed or not. The summary 

can be seen in Table 2.  

Table 2. The Result of Normality Test 

Liliefors Test 
Groups 

Experimental Control 

Lobserved 0.089 0.144 

L𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 0.157 0.159 

Conclusion Lobserved <  Lcritical (Normal) Lobserved <  Lcritical (Normal) 
 

 

Table 2 shows that the data of each group were normally distributed. Thus, the homogeneity 

test can be performed. The following table summarizes the homogeneity test: 
 

Table 3. The Result of Homogeneity Test 

Groups k Fobserved Fcritical Decision Conclusion 

Experiment and Control 2 0.485 1.84 H0 is accepted Homogeneous 
 

The test result indicated that the experimental and control groups had homogeneous variances. 

Furthermore, the hypothesis was tested using the t-test. The test summary can be seen in 

Table 4.  
 

Table 4. The Result of t-Test 

tobserved tcritical Decision  

7.26 1.67 H0 is rejected 
 

 

Table 4 shows that H0 is rejected, which means that there was an effect of mathematics 

learning videos on E-learning toward students' mathematical problem solving abilities. 

Also,Table 1 reveals that the average mathematical problem solving ability of the 

experimental class students was 83.187 which is higher than the control class (58.193). 

Therefore, the mathematical problem solving abilities of students who learned through 

instructional videos were better than students who learned through conventional learning.  
 

Discussion 

The experimental class consisted of  32 students and the control class consisted of 31 

students. Class 8.2 (experimental class) learned through instructional videos while class 8.4 

(control class) did not apply the instructional videos. In this class, the researchers (as teachers) 

tried to explore students' mathematical problem solving abilities by posing questions or 

problems. The learning in class 8.2 composed of four meetings. Three meetings were utilized 

as the learning activities through WhatsApp Group. The researchers provided teaching 

materials and links to the instructional videos. The test was given in the last one meeting.   
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In the experimental class, the teacher uploaded learning materials through WhatsApp 

group. The materials were links to the instructional video and teaching materials. The 

instructional videos discuss the cubes and blocks materials accompanied by sample questions 

and discussion. In the control class, the teacher only provided teaching material through the 

WhatsApp Group, meanwhile, students hold discussions with each other via the WhatsApp 

group. If students did not understand the material, they can ask questions via personal 

WhatsApp chat or the WhatsApp group chat.  

During the teaching and learning process, students who learned through the instructional 

videos were more active. Most of the mathematical problems can be solved quickly and 

accurately. Learning videos that can be utilized repeatedly are very efficient in the learning 

process. The results of this study complement several previous studies which state that videos 

provide positive impacts in the learning process (Busyaeri et al 2016; Iwantara et al. 2014; 

Yunita and Wijayanti 2017). 
 

CONCLUSIONS 

Based on the analysis, it can be concluded that instructional videos on E-learning platform 

positively affected students' mathematical problem solving abilities. Students who learned 

through instructional videos had better mathematical problem solving abilities than students 

who learned through conventional learning. 

The use of instructional videos during the COVID-19 pandemic is very effective o foster 

students’ mathematical problem solving abilities. Therefore, further researchers are expected 

to investigate the effects of instructional videos on other abilities. 
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