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 This study aims to analyze the effectiveness of Educaplay 

interactive media on the Mathematics learning outcomes of 

first-grade students at SDN Karanganyar 1. The background 

of this study is the low understanding of students' 

mathematical concepts due to conventional learning that is 

less interesting and has not been integrated with technology. 

The research method used is a quantitative approach with a 

pre-experimental one group pretest–posttest design. The 

research subjects were 27 students who were given a pretest 

to measure initial abilities, then received treatment in the 

form of learning using Educaplay media, and then a posttest 

to measure improvements in learning outcomes. Data were 

collected through observation, testing, and documentation, 

then analyzed using a normality test and a paired sample t-

test with a significance level of 0.05. The results showed an 

increase in the average score from 73.9 in the pretest to 82.9 

in the posttest. The paired sample t-test produced a Sig. 

Value (2-tailed) of 0.000 <0.05 indicating a significant 

difference between the scores before and after treatment. 

Thus, Educaplay interactive media has been proven effective 

in improving students' learning outcomes in mathematical 

arithmetic operations and is able to encourage active 

involvement and students' learning motivation. 
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1. Introduction 

 

Mathematics learning in lower grades, particularly first grade in elementary school, 

faces unique challenges due to the characteristics of students who are still in the 

concrete operational stage. At this age, students require concrete, enjoyable, and 

meaningful learning experiences that involve direct interaction with learning 

objects to understand basic mathematical concepts such as number recognition, 

addition, and subtraction. However, in practice, mathematics learning in first grade 

often remains conventional and teacher-centered, dominated by lecture methods 
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and written exercises with limited use of learning media. This condition makes 

students less actively involved in the learning process, easily lose interest, and 

ultimately results in low mathematics learning outcomes.(Ani Daniyati dkk., 2023) 

The rapid development of information and communication technology provides 

new opportunities to create more innovative and interactive learning environments 

that are suitable for the characteristics of young learners. Digital-based interactive 

learning media can present learning content in a more attractive and engaging way, 

allowing students to learn through play while still achieving learning objectives. 

One platform that can be utilized is Educaplay, a web-based interactive learning 

medium that offers various types of activities such as quizzes, puzzles, educational 

games, and interactive simulations that can be adjusted to the learning needs of first-

grade students (Qonita Mujahidah & Elvi Mailani, 2025). The use of Educaplay 

enables mathematics learning to be more enjoyable and student-centered. 

The rapid development of information and communication technology provides 

new opportunities to create more innovative and interactive learning environments 

that are suitable for the characteristics of young learners. Digital-based interactive 

learning media can present learning content in a more attractive and engaging way, 

allowing students to learn through play while still achieving learning objectives. 

One platform that can be utilized is Educaplay, a web-based interactive learning 

medium that offers various types of activities such as quizzes, puzzles, educational 

games, and interactive simulations that can be adjusted to the learning needs of first-

grade students (Qonita Mujahidah & Elvi Mailani, 2025). The use of Educaplay 

enables mathematics learning to be more enjoyable and student-centered. 

Educaplay supports a learning-by-play approach that encourages students to 

actively participate in the learning process. Through interactive activities and 

immediate feedback, students can practice mathematical skills repeatedly without 

feeling bored or pressured. This learning experience can increase students’ 

motivation, attention, and enthusiasm for learning mathematics, which are 

important factors in improving learning outcomes (Purwaningsih, 2023). 

Interactive media such as Educaplay also helps make abstract mathematical 

concepts more concrete and easier for students to understand. 

Several studies have shown that interactive learning media can positively influence 

student learning outcomes by creating a fun learning atmosphere, increasing student 

engagement, and encouraging active participation during the learning process 

(Widiyati et al., 2025). The use of interactive media also helps students better 

understand learning materials through visual and game-based activities that are 

suitable for their developmental characteristics. However, research that specifically 

examines the effectiveness of Educaplay interactive media on mathematics learning 

outcomes of first-grade elementary school students is still limited, particularly in 

the context of early-grade mathematics learning. Therefore, further research is 

needed to analyze the effectiveness of Educaplay in improving first-grade students’ 

mathematics learning outcomes and to provide practical references for teachers in 

selecting appropriate and effective learning media for lower-grade mathematics 

instruction. 
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2. Methodology 

This study uses a quantitative approach with a pre-experimental design of one group 

pretest-posttest design. In this design, the experimental class was given a pretest to 

determine the initial abilities of students, then given treatment in the form of 

learning using Educaplay interactive media, and then a posttest was conducted to 

determine the improvement in learning outcomes after the treatment. The study was 

conducted at Karanganyar 1 Public Elementary School in September-October 2025 

with research subjects of 27 first-grade students. The sampling technique used total 

sampling so that all members of the population became research samples. Data 

collection was carried out through observation, tests (pretest and posttest), and 

documentation to obtain information regarding the learning process and student 

learning outcomes.(Waruwu dkk., 2025) 

Data were collected using instruments in the form of teacher observation sheets, 

student observation sheets, learning outcome test sheets, and documentation sheets. 

The learning outcome test consisted of 25 multiple-choice, short answer, and 

descriptive questions with reference to learning achievement indicators. The data 

obtained were then analyzed using prerequisite tests and statistical tests. Validity 

and reliability tests were carried out to ensure quality instruments, while normality 

tests were used to ensure data distribution. Based on the relationship between 

populations, according to (Fristayana & Kaltsum, t.t.)the t-test, it is divided into 

independent sample t-test and dependent sample t-test. The type of test used in this 

study is the dependent sample t-test, which is often referred to as the paired sample 

t-test. The paired sample t-test is used to compare two means from the same group 

at two different times, for example, before and after treatment (pre-test and post-

test). Furthermore, the effectiveness of the implementation of Educaplay interactive 

media was analyzed using a paired sample t-test with a significance level of 0.05 to 

determine the difference in learning outcomes between the pretest and posttest. 

Decisions were obtained based on the Sig. value. (2-tailed): if < 0.05 then there is 

a significant increase in learning outcomes after using Educaplay interactive media. 

 

3. Results and Discussion 

This research was conducted in the first grade of SDN 1 Karanganyar Elementary 

School with a total of 27 students consisting of 19 female students (70.4%) and 8 

male students (29.6%). This unbalanced gender composition is a natural condition 

of the class and no special selection was carried out because the research used a 

total sampling technique. The age range of students ranges from 6-7 years, which 

is at the concrete operational cognitive development stage according to Piaget's 

theory, where students need concrete and enjoyable learning experiences to 

understand abstract concepts such as mathematics. In general, the first grade 

students of SDN 1 Karanganyar have heterogeneous characteristics in terms of 

academic ability, with some students showing high enthusiasm for learning, while 

others still need intensive guidance in understanding basic mathematical concepts. 

The socio-economic conditions of the students' families are mostly from the lower 
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middle class, with parental education levels varying from elementary school 

graduates to college graduates, which also influences learning support. 

Mathematics learning in grade I of SDN 1 Karanganyar still uses conventional 

methods dominated by lectures and practice questions through textbooks and 

student worksheets (LKS), with learning media limited to the blackboard, 

textbooks, and sometimes simple concrete media such as pictures or objects around 

the classroom, even though the school has projector facilities and a multimedia 

room that is capable but has not been utilized optimally. The monotonous learning 

method and lack of media variation cause some students to feel bored and less 

enthusiastic, which is reflected in initial observations that show only about 40% of 

students actively ask or respond to teacher questions, while other students tend to 

be passive and only follow instructions without showing a deep understanding of 

the material being taught. This study uses a quantitative approach with a pre-

experimental design type one group pretest-posttest design at home. The research 

procedure includes giving a pretest to determine initial abilities, treatment in the 

form of learning using interactive media educaplay for six meetings, and a posttest 

to see improvements in learning outcomes. The research sample used a total 

sampling technique where all class students were made research subjects, with data 

collected through observation, tests (pretest and posttest), and documentation using 

instruments in the form of teacher and student observation sheets, learning outcome 

test sheets consisting of 25 validated multiple-choice questions, and documentation 

sheets in the form of photos and videos of learning activities (Figure 1). 

 

Figure 1. Learning Activities with Educaplay Interactive Media 

The pretest and posttest results were used to measure the effectiveness of 

Educaplay's interactive media on improving the learning outcomes of the 

participants. The range of scores for first-grade students is as in Figure 2. 
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Figure 2. Graph of Class I Pretest Results Data 

Preliminary-Final Data Analysis 

a. Normality Test 

According to (Sari dkk., t.t.), the normality test is carried out to ensure that the data 

used in statistical analysis meets the basic assumptions of normal distribution, so 

that the results of the analysis can be interpreted validly. 

Table 2. Normality Test Results 

Normality Test 

 

Kolmogorov-Smirnov and Shapiro-Wilk 

Statistics df 

Signat

ure. Statistics df 

Signat

ure. 

Pre-exam .180 27 .024 .925 27 .052 

Post-test .191 27 .013 .934 27 .086 

a. Lilliefors Significance Correction 

 

Based on data using the Shapiro-Wilk technique with a sig value > 0.05, it can be 

concluded that both data are normally distributed. 

b. Description of Posttest Value Data 

Based on the research data as shown in Figure 4, there was an increase in students' 

abilities after being given treatment in the form of learning using the interactive 

media Educaplay. The average pre-test score of first-grade students at SD Negeri 1 

Karanganyar was 73.9, while the average post-test score increased to 82.9. This 

shows that after being given the treatment, there was a significant increase in 

learning outcomes. Thus, it can be concluded that the application of interactive 

media Interactive Educaplay has a positive effect on improving the results of the 

Study of participants teaching Mathematics subjects on the material of arithmetic 

operations (Figure 3). 
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Figure 3. Distribution of Posttest Sheets 

 

Figure 4. Graph of Grade I Posttest Results Data 

c. Paired sample t-test 

The Paired Samples t-test is a parametric statistical test used to determine the 

difference in mean between two paired data sets, namely data obtained from the 

same subject but under two different conditions or times . This test aims to 

determine whether there is a significant change after a particular treatment. In this 

study, Paired Sample t-test was used to compare the pretest and posttest results. on 

the same group of educational participants to determine the level of effectiveness 

of learning using interactive media Educaplay for Mathematics Study results. Data 

analysis was carried out using SPSS (Statistical Package for Social Sciences). The 

decision-making criteria in this test are as follows: if the significance value (Sig. 2-

tailed) is <0.05, then there is a significant difference between the pretest and posttest 

scores; conversely, if the significance value is >0.05, then there is no significant 

difference between the two results. 
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Table 4. Paired Sample t-Test Results 

Paired Sample Test 

 

Paired Differences 

T df 

Signa

ture 

(2-

tails) 

Mean

s 

Standard 

Deviatio

n 

Mean 

Standard 

Error 

95% 

Confidence 

Interval of the 

Difference 

Lowe

r On 

Couple 

1 

Pre-Test and 

Post-Test 

-

12,98

7 

10,192 2,224 

-

17,62

6 

-

8,348 

-

5,8

39 

2

0 
.000 

 

Based on the results of the sample t-test using SPSS, the average pre-test score was 

64.06 and the average post-test score was 77.05. The analysis showed a t-value of 

-5.839 with a degree of freedom (df) of 20 and a significance level (Sig. 2-tailed) 

of 0.000, which is smaller than 0.05. This indicates a significant difference between 

the pre-test and post-test results. This means that there was a significant increase 

after the intervention, indicating that the program was quite effective in improving 

the learning outcomes of the study participants. 

3.2 Discussion 

Based on the analysis of processed data using the SPSS program, it can be 

concluded that the application of Educaplay interactive media has a significant 

influence on improving the learning outcomes of grade 1 students of SDN 

Karanganyar 1 in Mathematics. The analysis began with a research on instrument 

quality testing, including validity and reliability tests. The results of the validity test 

showed that all 25 questions were declared valid, with a calculated r value higher 

than the r table value at a significance level of 5%, which indicates that the test 

instrument is fit to measure student learning outcomes. In addition, the results of 

the reliability test showed a Cronbach's Alpha value of 0.852 which is included in 

the very high category, which indicates that all questions have good internal 

consistency and can be reliably used in learning. 

Data normality was tested using the Shapiro–Wilk method. The significance values 

obtained were 0.052 for the pre-test data and 0.086 for the post-test data, both 

greater than 0.05. This indicates that student learning outcomes are normally 

distributed, allowing the use of parametric tests, particularly the t-test. The normal 

distribution indicates that the improvement in learning outcomes after the 

intervention was not caused by extreme values, but rather by consistent 

improvement across the majority of students. 

Furthermore, the t-test results showed a significant difference between the pre-test 

and post-test scores. The average pre-test score of students was 64.06, while the 

average post-test score increased to 77.05, with a mean difference of 12.99 points. 

The calculated t-value was -5.839, with 20 degrees of freedom and a significance 
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level (Sig. 2-tailed) of 0.000, which is smaller than 0.05. This indicates that the 

alternative hypothesis (Ha) is accepted and the null hypothesis (H₀) is rejected, 

meaning there is a significant difference in learning outcomes before and after using 

Educaplay interactive media. In addition, the correlation value of 0.772 with a 

significance level of 0.000, indicates a strong and positive relationship between pre-

test and post-test scores. Therefore, it can be concluded that the improvement in 

learning outcomes is a direct consequence of the use of the media. Educators 

prepare learning materials in advance, then create interactive games on the 

Educaplay platform. During the learning process, students are encouraged to 

actively participate in the games as part of the learning process. This media is also 

used as an evaluation tool to measure student understanding of the material (Alika 

et al., 2024). 

Empirically, the study results show that Educaplay interactive media is effective in 

improving mathematics learning outcomes, especially in arithmetic operations. 

Students appear more enthusiastic, active, and engaged in the learning process. 

Features available in Educaplay, such as quizzes, memory challenges, and matching 

columns, help students learn while playing, thus strengthening their understanding 

of basic concepts in a fun way. These findings support the view (Sari, M., & 

Rosidah, A. (2023) that optimal learning outcomes are achieved when students are 

directly involved in a meaningful and interactive learning process. 

The results of this study are also supported by previous research which stated 

(Aisyah Falah Agdiyah dkk., 2024)that the use of Educaplay can improve students' 

mathematical problem-solving abilities because it combines audio-visual elements 

with active interaction. (Sepriyanti dkk., 2024)Basic research (Rahmawati & 

Perdana, t.t.)shows that Educaplay can foster learning activities due to its flexible 

and easily accessible nature, while (Hanifah, 2024)adding that this medium creates 

a challenging learning environment and stimulates students to think critically. 

(Lestari dkk., 2020)We believe that developments in the millennial era require the 

world of education, especially teachers and students, to keep pace with ever-

changing technological developments. Therefore, integrating learning tools with 

modern technology is necessary to ensure that students' learning experiences remain 

relevant to the needs and characteristics of their time. 

Teachers need to use learning media that is easy for students to understand. 

Developing engaging educational media will help students stay focused and 

enthusiastic in their learning activities, and prevent boredom during the learning 

process (Adhiana dkk., 2022). Although various studies show that interactive media 

based on digital games can improve student motivation and learning outcomes, 

findings from a number of national journals indicate limitations in important things 

that need to be considered. (Risqi dkk., t.t.)It is stated that the effectiveness of 

digital games in honing students' numeracy skills is highly dependent on the quality 

of the interactive menu design; if the entertainment element is more dominant than 

the educational function, the potential for distraction can increase and even reduce 

the understanding of basic concepts. In addition, research by (I Dewa Ayu Nyoman 

Artanti dkk., 2023)Undiksha Ejournal shows that non-digital game media such as 
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board games based on Learning Based Phenomenon can be more effective in 

maintaining student focus and engagement, thus providing an alternative that 

learning media does not always have to be digital-based to achieve optimal results. 

In addition,(Novela dkk., 2024) Through Digital Press, GAES emphasized that the 

implementation of digital media in elementary schools often faces obstacles in 

terms of facilities, infrastructure, and teacher readiness. If these supporting factors 

are not met, the effectiveness of digital media can be reduced and have no 

significant impact on student learning processes and outcomes. 

Based on the results of instrument analysis, normality test, and t-test using SPSS, it 

can be concluded that the interactive media educaplay is proven effective in 

improving mathematics learning outcomes of grade I students of SDN Karanganyar 

1, indicated by high instrument validity and reliability, normal data distribution, and 

a significant increase in average scores from 64.06 to 77.05 after the intervention. 

Learning through the interactive features of Educaplay is able to make students 

more active, enthusiastic, and able to understand the concept of arithmetic 

operations in a more fun and meaningful way, in line with previous studies showing 

that Educaplay can increase motivation, problem solving, and conceptual 

understanding. However, several findings from national journals provide important 

notes that the effectiveness of digital media is not always absolute, because it can 

be influenced by game design, potential distractions, readiness of infrastructure, 

and the role of teachers in managing learning. Nevertheless, Educaplay is proven to 

provide a significant positive impact in this study, the success of its implementation 

still requires adequate equipment support, optimal teacher support, and the selection 

of appropriate media designs so that its benefits can be maximized in learning in 

elementary schools. 

Thus, the results of this study answer the problem formulation that the interactive 

media Educaplay is effective for the learning outcomes of first-grade students of 

SDN Karanganyar 1 in Mathematics. The improvement in learning outcomes is not 

only indicated by an increase in the average test score, but also by changes in 

learning behavior to be more active, enthusiastic, and reflective. The use of 

Educaplay has proven to be a relevant learning innovation in the digital era because 

it is able to integrate aspects of technology, concept visualization, and active 

participation in a complete and meaningful learning process. 

 

4. Conclusion 

Based on the research results, the application of Educaplay interactive media has 

been proven to be effective in improving the learning outcomes of first-grade 

students of SDN Karanganyar 1 in Mathematics, as evidenced by the results of 

statistical tests using SPSS which show a significant difference between pretest and 

posttest scores with a significance value of 0.000 < 0.05 and an increase in the 

average value from 64.06 to 77.05 after the use of the media; this effectiveness is 

also supported by the results of validity and reliability tests which show that the 

instrument is suitable for use and normality tests which show normal data 

distribution, so that the increase that occurs truly reflects the success of using 
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Educaplay in helping students understand the concept of number arithmetic 

operations in an active and fun way. In general, this study confirms that technology-

based learning media such as Educaplay are able to create an interactive and 

learning atmosphere that suits the characteristics of elementary school students 

because it not only improves learning outcomes but also the motivation, 

participation, and self-confidence of students, so that it can be an alternative 

innovative media that supports an independent and appropriate curriculum that is 

recommended for teachers and students of educational institutions to improve the 

quality of learning in elementary schools. 
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