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Abstract 

This research aims to see Application of Three-Dimensional (3D) Visual Learning Media in the Cooperative Learning 

Model in Improving Learning Outcomes of Class Xi High School Students on Chemical Bonding Material. The research 

location will be carried out at SMA Negeri 6 Pematangsiantar and the implementation time will be in the odd semester 

of the 2024/2025 academic year starting from August to September 2024. The sample is a subtest or part of the population 

selected to participate in the research. This sample is taken from a larger population and must be representative of that 

population so that the research results can be generalized. Research instruments are tools or devices used by researchers 

to collect data relevant to the research objectives. This instrument can take the form of a test, interview, observation, or 

other technological device that suits the type of data needed. The conclusion of this research is that the selection and 

application of three-dimensional visual learning media in the learning process can improve students' learning outcomes. 

This can be proven in this research by the increase in student learning outcomes in the experimental class as seen through 

the tcount value obtained, namely 18.094, this value is greater than the value in the ttable, namely 1.699 and for the sigi 

(2 tailed) value obtained, namely 0.000, smaller than The α value (0.05) means that in this case it can be concluded that 

there is an influence of three-dimensional visual learning media in improving the learning outcomes of class XI students 

on chemical bonding material. 
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INTRODUCTION 

Education is very important in the development of a country and is also the main axis that 

is used as the foundation point for the founding of a country, this is because education is 

something that is inherent in human life. It is through education that human resources can 

be improved, where human resources themselves are the main asset/tool that will be used 

in developing a country (Pamungkas & Koeswanti, 2021). 

Every country certainly has its own problems in the field of education, especially in 

Indonesia. Educational Problems themselves can be interpreted as problems that occur in 

the process of moral, social and economic maturation which are carried out with certain 

patterns of behavior to create human beings who are moral and responsible for the survival 

of society. In short, educational problems mean problems that occur in the implementation 

of educational activities (Gabriela, 2021). 

Currently, the independent curriculum is becoming popular, where the Independent 

Curriculum itself has been implemented since 2021, where it is hoped that this curriculum 

can restore post-pandemic learning which has had a negative impact on students' learning 

abilities. Nowadays, the Independent Curriculum is also a hot topic of discussion because 

there are pros and cons to this curriculum. This is because there are different views 

regarding the implementation of the Independent Curriculum, many teachers complain that 

there are too many demands that must be fulfilled by teachers, especially in the 

administration section, where these demands have an impact on reducing teachers' time in 

teaching students. But there are also those who argue that the Independent Curriculum 

actually has a positive impact on a teacher, in that the Independent Curriculum provides 

many new things for a teacher and makes him more innovative and more sensitive to 

technological developments (Yenni, Syamswisna, & Marlina, 2018). 

Talking about technology is no longer foreign to us because in the current era technology 

has become a very useful part of our lives and is always used and it could be said that it can 

no longer be separated. As an educator, technology has a very important role because it can 

be used as a supporting factor in the process of teaching and learning activities, namely by 

utilizing technology a teacher can create learning media that can help him improve student 

learning outcomes. Because as we know, many students don't like boring lessons, especially 

since these lessons contain calculations, so many students find it difficult. In research 

conducted byit is stated that the main cause of students' learning difficulties in studying 

chemistry is the lack of interest of students when studying chemistry, which makes the 

students' learning outcomes low. In the research results mentioned above, it was found that 

interest in learning has a close relationship which can influence student learning outcomes. 

Another research obtained results where from 84 students, some data was obtained which 

stated that only 53% of chemistry lessons in class were enjoyable, only 30% liked chemistry 

lessons and only 30% understood chemistry lessons (Pranata, Fikri, & Zulherman, 2022). 

From these studies, we can conclude that students' views on chemistry lessons have poor 

results. The background is that the majority of chemistry teachers still use conventional 

teaching methods so that student learning outcomes are reduced (Antara, 2022).  Not only 
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conventional teaching methods , learning media also have a huge influence on student 

learning outcomes. Media is one of the most important aspects in encouraging successful 

learning because it will create good memories for students (Agustin, Margunayasa, & 

Kusmariyatni, 2019). When we as educators are able to foster students' interest in learning, 

of course it will be easier for students to follow and remember what is conveyed regarding 

the learning material. In this case, of course, it will also affect the learning outcomes of the 

students themselves. As in research (Qomario, Tohir, & Prastyo, 2022), data shows the low 

daily test scores of students studying chemical bonds, where students who have not yet 

reached the KKM (80) have an incomplete percentage of 55.7%, while students who have 

completed it are 44.3%. . And in research conducted by (Septian, Darhim, & Prabawanto, 

2020), pre-research data was obtained, namely that there were 25 class This is detailed by 

giving practice questions to students. As many as 84% answered incorrectly regarding the 

definition of ionic bonds, and as many as 76% of students incorrectly explained the process 

of forming ionic compounds, 88% answered incorrectly in classifying compounds that have 

ionic bonds, and 56% of students were unable to identify the properties of compounds that 

have ionic bonds. 

To improve student learning outcomes, one way we can use is to apply interesting learning 

media. Especially for chemistry lessons on chemical bonding material, this material can be 

said to be an abstract lesson so that students find it difficult to understand what chemical 

bonds actually are. In research conducted by (Purwati, Toto, & Afifi, 2019)it was found that 

the influence of innovative learning media can improve student learning outcomes. The 

research data obtained was the average value of student learning outcomes (posttest) in the 

experimental class was 73.81 and the control is 62.70. This is where the function of learning 

media is that apart from making it easier for teachers to transfer the knowledge they have, 

the media also helps students understand more easily.  Maybe some chemistry 

teachers have used learning media but the media is not optimal in providing understanding 

regarding the material being taught, especially if the media used is only 2-dimensional 

images. 

One learning media that can help teachers create learning media that has high quality values 

and can improve student learning outcomes is by using three-dimensional visual learning 

media that utilizes Augmented Reality technology. By utilizing this three-dimensional 

visual learning media, of course students can understand more clearly what chemistry 

really is and can increase students' interest in learning which will certainly provide good 

feedback in the form of increasing their learning outcomes for chemistry students (Badin, 

Sahjat, & Muhammad, 2019). 

In research conducted by (Hasrudin & Asrul, 2020), results were obtained from 21 students, 

as many as 77.1% indicating "Agree" that three-dimensional visual learning media makes it 

easier for students to study the molecular shape and compounds of benzene and its 

derivatives and from 86.7% of the 21 students indicated that students "Strongly Agree" that 

it can also increase students' interest in learning. In the research (Darojat, Evayenny, & 

Ahmad, 2019)very satisfactory results were also obtained where the results of data analysis 
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showed that the t-count > t-table (4.134 > 2.021) with a significance level of 0.05. Based on 

the results of the Independent Sample t-Test, there is a significant increase between students 

who learn using three-dimensional visual learning media based on Augmented Reality and 

students who learn using PowerPoint media. 

Based on the background above and the references that have been shown, learning media 

has a big influence on improving student learning outcomes. Therefore, researchers are 

interested in conducting research with the title "Application of three-dimensional (3D) 

visual learning media in the cooperative learning model in improving the learning 

outcomes of class XI high school students on chemical bond material." 

METHODS 

The type of research that will be applied in this research is quantitative research, because 

quantitative research uses statistical analysis, thus allowing researchers to test hypotheses strongly 

and identify patterns or relationships between variables more accurately and the research model 

used is an experimental model where with this model the research aims to test the cause-and-effect 

relationship between variables by controlling and manipulating the independent variable to see its 

effect on the dependent variable ((Sizi, Bare, & Galis, 2021). So in research, researchers create 

conditions that make it possible to isolate the influence of independent variables so that they can 

make more accurate conclusions about cause-and-effect relationships. 

The research design used is Non-equivalent Control Group Design, which is an approach to quasi-

experimental research that compares the experimental class with the control class without the 

researcher randomly selecting which individuals will be part of the experimental class and which 

individuals will be part of the experimental class. who fall into the control class. 

In this research, before the intervention is carried out, each class will be given pretest questions that 

have been validated to measure student learning outcomes. After the intervention is carried out, 

the two classes will be given posttest questions which have also been validated to measure student 

learning outcomes again. After obtaining the necessary data, it will later be analyzed to determine 

changes in results that occur after the intervention is carried out. 

The location of the research will be carried out at SMA Negeri 6 Pematangsiantar and the 

implementation time will be in the odd semester of the 2024/2025 Academic Year starting from 

August to September 2024 (Pour, Herayanti, & Sukroyanti, 2018). 

The research population is the entire group of individuals, objects, or entities that have certain 

characteristics that are the focus or target of a research. The population includes all elements 

relevant to the research questions asked by the researcher (Susanto et al., 2024). In this study, the 

population was all class. 

A sample is a subtest or part of a population selected to participate in research. This sample is taken 

from a larger population and must be representative of that population so that the research results 

can be generalized. Selecting the right sample is very important to ensure the validity and reliability 

of research findings (Creswell & Creswell, 2018). In accordance with the definition above, the 

sample in the study was two classes XI at SMA Negeri 6 Pematangsiantar selected using a 

purposive sampling technique, each consisting of 30 students. 
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Research instruments are tools or devices used by researchers to collect data relevant to the research 

objectives. This instrument can take the form of a test, interview, observation, or other technological 

device that suits the type of data needed. Selecting the right instrument is very important to ensure 

the validity and reliability of the data collected (Arthaningsih & Diputra, 2019). 

What will be done in this research is to improve student learning outcomes by intervening on the 

dependent variable with intervention from the independent variable. 

After the normality and homogeneity tests are fulfilled, hypothesis testing can be carried out. 

According to Arifin (2017), this hypothesis testing uses interference statistics with the help of the 

SPSS version 25 application, namely the paired sample t - test and the independent sample t - test 

in making decisions from existing hypotheses. 

The test criteria carried out are if the value of tcount > ttable and the value of sig (2-tailed) < α (0.05) 

then H0 is rejected and H1 is accepted and if the value of tcount < ttable and Sig (2-tailed) > α (0.05) 

then H0 is accepted and H1 is rejected. 

RESULTS AND DISCUSSION 

Description of Research Results 

Validity Test 

Validity test is the level of reliability and validity of the measuring instrument used. The validity 

test was carried out on the pre-test and post-test questions, where the validity test was carried out 

using the SPPS version 25 application which is presented in the table below: 

Table 1. 

SPSS 25 Validity Test 

 

Keterangan Jumlah Soal 

Valid 20 

Tidak Valid 10 

Normality Test 

After obtaining data on student learning outcomes through pre-test and post-test in the control and 

experimental classes, the Shapiro-Wilk normality test was first carried out on the basis of decision 

making if the sig value > 0.05 then the data is normally distributed and if the sig value < 0.05 means 

the data is not normally distributed. The following are the results of the normality test on SPSS 

version 25. 

Table 2. 

Normality Test Output. 

 

Statistic df Sig. Statistic df Sig.

Pre_Test 

Kelas 

Kontrol

0,131 30 0,199 0,975 30 0,682

Post_Test 

Kelas 

Kontrol

0,127 30 .200
* 0,942 30 0,104

Pre_Test 

Kelas 

Eksperim

en

0,126 30 .200
* 0,964 30 0,401

Post_Test 

Kelas 

Eksperim

en

0,140 30 0,138 0,954 30 0,215

Kelas

Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Hasil 

Belajar
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From the table above it can be seen that the significance value obtained is more than 0.05, which 

means that the data is normally distributed. 

Homogeneity Test 

The homogeneity test is used to determine that two or more groups of sample data come from 

populations that have the same variance as the basis for decision making. If the significance value 

obtained is > 0.05, then the variance of each sample is the same (homogeneous). If the significance 

obtained is <0.05, then the variance of each sample is not the same (not homogeneous). Following 

are the results of the homogeneity test: 

Table 3. 

Homogeneity Test Output 

 

From the SPSS version 25 output above, it can be seen that the significance value obtained is more 

than 0.05, which means the data obtained from the sample is homogeneous. 

Hypothesis Testing 

Hypothesis testing is a test carried out to answer or find conclusions from the proposed hypothesis. 

In research to get real decisions from Hypothesis Testing, the following tests need to be carried out: 

Paired Sample T – Test 

Paired Sample t Test - Test is used to find out whether there is a difference in the average value of 

two sample data that are related/the same. Below are the results of the paired sample t – test: 

Table 4. 

Output Paired Sample Statistics 

 
In the table above, it can be seen that the average score (mean) in the post-test is higher than the 

average score (mean) in the pre-test. In this case, it indicates that there is an increase in the value of 

student learning outcomes after the intervention 

 

 

Levene 

Statistic df1 df2 Sig.

Based on 

Mean

0,628 3 116 0,598

Based on 

Median

0,645 3 116 0,587

Based on 

Median 

and with 

adjusted 

df

0,645 3 113,122 0,587

Based on 

trimmed 

mean

0,611 3 116 0,609

Test of Homogeneity of Variance

Hasil 

Belajar

Mean N

Std. 

Deviation

Std. Error 

Mean

Pre_Test_

Eksperim

en

49,67 30 8,899 1,625

Post_Test

_Eksperi

men

84,50 30 7,468 1,364

Paired Samples Statistics

Pair 1
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Table 5. 

Paired Sample T – Test Output 

 

In the SPSS output above, it can be seen that the two-tailed significance value obtained is 0.000, 

which is smaller than 0.05, so there is a significant difference between the pre-test and post-test 

values. 

Decision making in hypothesis testing is seen by comparing the tcount value with ttable. For the 

tcount value obtained, namely 18.094, this value is greater than the value in ttable, namely 1.699 

and for the sig (2 tailed) value obtained, namely 0.000, which is smaller than the α value (0.05), so 

in this case H0 is rejected and H1 is accepted. 

Independent Sample T – Test 

The independent sample t-test is a statistical test that compares the averages of two independent 

sample groups (post-test results from the control class with the experimental). The following are 

the results of the independent sample t – test: 

Table 6. 

Output Group Statistics Independent Sample T – Test. 

  

 
 

In the table above, it can be seen that the average value obtained from the post-test results of the 

control and experimental classes has a difference in that the average post-test value of the 

experimental class is higher than the control class, which indicates that there is a positive influence 

from the application of visual learning media. three dimensions. 

 

 

 

 

 

 

 

Lower Upper

Pair 1 Pre_Test_

Eksperim

en - 

Post_Test

_Eksperi

men

-34,833 10,544 1,925 -38,771 -30,896 -18,094 29 0,000

Paired Samples Test

Paired Differences

t df

Sig. (2-

tailed)Mean

Std. 

Deviation

Std. Error 

Mean

95% Confidence 

Interval of the 

N Mean

Std. 

Deviation

Std. Error 

Mean

Post_Test

_Kelas_K

ontrol

30 76,83 8,355 1,525

Post_Test

_Kelas_E

ksperimen

30 84,50 7,468 1,364

Group Statistics

Kelompok

Hasil_Bel

ajar
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Table 7. 

Independent Sample T – Test Output 

 
 

In the SPSS output above, it can be seen that for the independent sample test - the test carried out 

for the sig (2 tailed) value was obtained, namely 0.000, which is smaller than the α value (0.05), 

which means there is a significant influence between the control class and the experimental class. 

In making decisions on hypothesis testing, it can also be seen by comparing the tcount value with 

ttable. For the tcount value obtained, namely 3.747, this value is greater than the value in ttable, 

namely 1.671, and for the sig (2 tailed) value obtained, namely 0.000, which is smaller than the α 

value (0.05), so in this case H0 is rejected and H1 is accepted. 

Research Discussion 

This research was conducted to find out how effective the application of three-dimensional visual 

learning media is in the cooperative learning model in improving the learning outcomes of class XI 

high school students on chemical bond material. The results of this research indicate success in 

applying three-dimensional visual learning media to student learning outcomes. 

This success can be seen from the comparison of pre-test and post-test results in the control and 

experimental classes. Before being given to students, the pre-test and post-test questions were 

validated, of the 30 questions validated, 20 questions were valid and 10 questions were invalid. The 

validity of the questions can be seen by comparing the calculated r value with the product moment 

r table value, where the r table value used is 0.374. If the calculated r value is > the r table value then 

the question is said to be valid and vice versa (Jufriadi, Huda, Aji, Pratiwi, & Ayu, 2022). 

After the validity test is carried out, the reliability test is then carried out. For the reliability test, a 

Cronbach alpha value of 0.764 was obtained, which is a value greater than 0.6. In accordance with 

the basis for decision making in the Cronbach alpha reliability test, if the Cronbach alpha value 

obtained is greater than 0.6 then the instrument used is reliable (Rahmawati & Permata, 2018). 

Next, a question differentiation power test is carried out which aims to determine the ability of the 

instrument (questions) used to differentiate the ability of the questions or it could be said to see 

which questions can be used or not in testing. The results of this differential power test showed that 

15 questions were in the fair category, 5 questions were in the good category and the remaining 7 

questions were in the bad category and 3 questions were in the very bad category. 

The question difficulty test is carried out to assess the questions used so that they are not too difficult 

and not too easy. The test results for the level of difficulty of the questions contained 4 questions 

with easy criteria, and 16 other questions included in the medium criteria (Magfirah, Maidiyah, & 

Suryawati, 2019). 

Lower Upper

Equal 

variances 

assumed

0,802 0,374 -3,747 58 0,000 -7,667 2,046 -11,762 -3,571

Equal 

variances 

not 

assumed

-3,747 57,286 0,000 -7,667 2,046 -11,763 -3,570

df

Sig. (2-

tailed)

Mean 

Difference

Std. Error 

Difference

95% Confidence 

Interval of the 

Hasil_Bel

ajar

Independent Samples TestLevene's Test for 

Equality of Variances t-test for Equality of Means

F Sig. t
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After the instrument or questions to be used have gone through several tests which can be declared 

suitable for use, the questions will be given to students in the form of pre-test and post-test 

questions in each control and experimental class with a total of 30 students in each class. each 

control and experimental class (Khishaaluhussaniyyati, Faiziyah, & Sari, 2023). 

Data on student learning outcomes obtained from pre-test and post-test results in the control and 

experimental classes were subjected to normality tests, homogeneity tests and hypothesis tests. For 

the normality test used was the Shapiro Wilk normality test with the results obtained a significance 

value greater than 0.05, which means the data is normally distributed. After that, it was continued 

with the homogeneity test with the results obtained, namely the significance value obtained was 

more than 0.05, which indicated that the data obtained were the same (homogeneous) (Hermiyanto 

& Wahyudi, 2022). 

After the normality and homogeneity tests have been carried out, a hypothesis test is carried out. 

This test aims to prove the temporary conclusions proposed (Prabaningrum & Putra, 2019). In 

hypothesis testing there are 2 methods used, the first is by using the paired sample t – test and the 

independent sample t – test, in both of these tests it was found that H0 was rejected and H1 was 

accepted (Aeni, Djuanda, Maulana, Nursaadah, & Sopian, 2022). 

For H0 to be rejected and H1 to be accepted, it can be seen first in the paired to t-test with the results 

that the t-count value obtained is 18.094, this value is greater than the value in the t-table, namely 

1.671 and for the sig (2 tailed) value obtained, it is 0.000 more. is smaller than the α value (0.05), then 

in this case H0 is rejected and H1 is accepted. In this test it can also be seen that the average pre-test 

score was 49.67 and after the intervention there was an increase in learning outcome scores which 

can be seen from the average post-test score of 84.50 in the experimental class (Nurfiani, 2016).  

Next, an independent sample t - test was carried out to strengthen decision making in hypothesis 

testing. The independent sample t-test was carried out by comparing the average post-test value of 

the control class with the experimental class. For the results of this test, the tcount value obtained is 

3.747, this value is greater than the value in the ttable, namely 1.671 and for the sig (2 tailed) value 

obtained, namely 0.000, it is smaller than the α value (0.05), so in this case H0 rejected and H1 

accepted. In the test, differences in learning outcomes were also obtained between the control and 

experimental classes after the intervention, with the average post-test score in the control class being 

76.83, while in the experimental class the post-test average score was higher, namely 84.50. also 

indicates that the application of three-dimensional visual learning media is more effective and has 

an influence on student learning outcomes (Anugrah, Istiningsih, & Zain, 2022). 

The results of this research are also in line with research conducted by (Jauhar & Nur, 2022)  with 

the results of data analysis obtained with t-count > t-table (4.134 > 2.021) with a significance level of 

0.05. Based on the results of the independent sample t - test, there was a significant increase between 

students who learned to use three-dimensional visual learning media and students who did not 

use it (Aidah & Nurafni, 2022). 

CONCLUSION 

The conclusion of this research is that the selection and application of three-dimensional visual 

learning media in the learning process can improve students' learning outcomes. This can be 
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proven in this research by the increase in student learning outcomes in the experimental class as 

seen through the tcount value obtained, namely 18.094, this value is greater than the value in the 

ttable, namely 1.699 and for the sigi (2 tailed) value obtained, namely 0.000, smaller than The α value 

(0.05) means that in this case it can be concluded that there is an influence of three-dimensional 

visual learning media in improving the learning outcomes of class XI students on chemical bonding 

material. 
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