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Abstract: The Effect Of Discovery Learning Model On Improving Student’s Motivation 

and Learning Outcomes In Class X On Chemical Bonding Material. This study aims to 

determine the influence of the discovery learning model on increasing student motivation and 

learning outcomes in chemical bonding material. This study was conducted at SMA Swasta 

Gelora Pancasila Pegajahan, Pegajahan District, Serdang Bedagai Regency. The sample used was 

students of class X-2 as the experimental class or group and class X-1 as the control class. The 

instrument used in this study was a test instrument in the form of a multiple-choice objective test 

to see student learning outcomes obtained through a posttest and a questionnaire in the form of 

a statement to see student learning motivation. The results of the study showed that there was an 

influence of the discovery learning model on increasing student motivation and learning 

outcomes in chemical bonding material. This can be seen from the results of the posttest 

hypothesis test using the t-test obtained that tcount> ttable = 5.77> 1.671. The results of student 

learning motivation using the t-test obtained that tcount> ttable = 2.26> 1.671. The relationship 

between motivation and student learning outcomes shows that the correlation is 0.861 (very high 

correlation). 

 

Keywords: Chemical Bonding, Discovery Learning. 

 

Abstrak: Pengaruh Model Pembelajaran Discovery Learning Terhadap Peningkatan Motivasi 

dan Hasil Belajar Siswa Kelas X Pada Materi Ikatan Kimia. Penelitian ini bertujuan untuk 

mengkaji pengaruh model pembelajaran Discovery Learning terhadap motivasi dan hasil belajar 

siswa pada materi ikatan kimia. Penelitian ini menggunakan desain kuasi eksperimen dengan 

melibatkan dua kelompok siswa kelas X di SMA Swasta Gelora Pancasila. Kelompok eksperimen 

memperoleh pembelajaran menggunakan model Discovery Learning, sementara kelompok 

kontrol menggunakan metode konvensional. Pengumpulan data dilakukan melalui tes pilihan 

ganda untuk mengukur hasil belajar dan angket untuk menilai motivasi belajar siswa. Hasil 

penelitian menunjukkan bahwa penerapan model Discovery Learning mampu meningkatkan 

motivasi dan hasil belajar siswa secara signifikan. Temuan ini menunjukkan pentingnya 

penerapan model pembelajaran yang berpusat pada siswa guna meningkatkan keterlibatan aktif 

dan pemahaman konseptual dalam pembelajaran kimia. 

 

Kata kunci: Ikatan Kimia, Discovery Learning, Hasil Belajar. 
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▪ INTRODUCTION 

Good quality learning greatly influences the development of students' knowledge 

and skills, thus producing human resources who are ready to face global challenges. In 

addition, the use of innovative learning methods is an urgent need to continue to improve 

the quality of education, because this will create human resources who not only have 

knowledge, but also the ability to innovate and adapt in the world of work (Lestari & 

Nuryanti, 2022). 

The challenges of learning in the 21st century are greatly influenced by 

technological advances and globalization that require students to have critical, analytical, 

and creative thinking skills. Traditional learning approaches, which tend to be passive, 

are often inadequate in meeting the needs of these skills. As a result, students' adaptability 

and competitiveness in facing global demands are less than optimal. This requires a 

change in the learning paradigm to be more dynamic and interactive, with a focus on 

developing high-level thinking skills (Absor, 2020).  

The results of this study indicate that the application of the Discovery Learning 

model had a significant impact on students’ learning outcomes and motivation in the topic 

of chemical bonding. This is evident from the increase in the average post-test score in 

the experimental class (78.17), compared to the control class (64.00). Similarly, the 

average learning motivation score in the experimental class (75.80) was also higher than 

that of the control class (64.63). These findings align with the study conducted by 

(Agustina dkk., 2024) in the Jurnal Pendidikan dan Pembelajaran Kimia, which found 

that Discovery Learning effectively enhanced student engagement and motivation by 

fostering independent exploration and active learning participation.  

Furthermore, the findings of (Zuliana dkk., 2014), also published in the same 

journal, support the notion that activity-based and inquiry-driven instructional models 

such as Discovery Learning significantly improve students’ conceptual understanding, 

especially in abstract topics like chemical bonding. In summary, the findings of this 

research not only reinforce previous studies but also highlight the potential of Discovery 

Learning as an effective instructional strategy for improving both cognitive and affective 

learning outcomes, particularly in the context of complex chemistry topics. 

Based on the results of interviews and observations that have been conducted on 

several students of class X IPA of SMA Swasta Gelora Pancasila, there are still students 

who have not been able to understand the material on Chemical Bonding as seen from the 

data on student test results. The students seemed bored while studying, which was caused 

by the use of conventional learning models by the teacher. As a result, students obtained 

low learning outcomes with an average student score of 70 with a KKM value of 75. The 

average score results came from assignments or tests. Conventional learning (such as 

lectures) tends to rely only on teacher activity and ability, while students just sit still 

receiving the material presented. As a result, the learning process becomes boring and 

students become passive, so that the subject matter presented by the teacher cannot be 

understood properly by students. This situation contributes to their low learning 

outcomes. 

Choosing the right model is important to attract students' attention and increase 

learning effectiveness. In an effort to improve student learning outcomes, a fun learning 

process is needed, which can stimulate students' activeness and enthusiasm to be actively 

and creatively involved during learning. To overcome this problem, it is necessary to 
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apply the right learning model so that learning outcomes can improve. One of the models 

that is suitable for use is the Discovery Learning Learning Model. 

The Discovery Learning learning model is an approach that encourages students to 

find knowledge through independent exploration and investigation. This concept places 

students as active learning subjects seeking solutions to problems given by educators, not 

just passively receiving information. Discovery Learning is designed to develop deep 

understanding through direct learning experiences, where students are given the 

opportunity to hypothesize and test their own conclusions (Ardhini, et al., 2021). 

This model emphasizes the process of independent exploration by students to 

discover concepts, which is expected to improve understanding, active involvement, and 

learning creativity (Strauning, 2023). This model also helps students develop deep 

understanding through active exploration, which also improves critical thinking skills and 

interest in science (Syarifah & Ami, 2021). 

Learning motivation is an internal and external drive that drives a person to 

participate in the learning process, maintain their efforts, and achieve learning goals 

(Darniyanti & Saputra, 2021). 

Low learning outcomes are inseparable from low learning motivation. The learning 

process will not run well if students' motivation is lacking. This knowledge should be 

obtained through observation, experience, and independent investigation, by utilizing 

available facilities. Therefore, students who actively participate with a high level of 

learning motivation in the learning process can develop learning methods, as well as 

improve their ability to plan, implement, and assess the learning process itself. The 

discovery learning model is one of the best solutions that can be used to improve students' 

learning outcomes and learning motivation in chemical bonding material. 

 

▪ METHOD 

Research Design 

This study followed the quasi-experimental pretest-posttest control group design 

commonly adopted in educational research (Halidjah, 2020). The purpose of this design 

was to assess the effect of the Discovery Learning model on students’ motivation and 

learning outcomes in chemical bonding material. Two classes were selected as the 

research samples: one class served as the experimental group, which received the 

Discovery Learning model, while the other class served as the control group, which was 

taught using conventional teaching methods. 

 

Research Location and Time 

The research was conducted at SMA Swasta Gelora Pancasila, located at Jl. Dusun 

Harapan, RT 0/RW 0, Pegajahan District, Serdang Bedagai Regency, North Sumatra 

Province. The study was carried out during the even semester of the 2024/2025 academic 

year. 

 

Population and Sample 

The population of this study included all students of Grade X IPA at SMA Swasta 

Gelora Pancasila Pegajahan, which consisted of four classes (X IPA 1 to X IPA 4), each 

comprising 30 students. Two classes were selected as samples using purposive sampling, 
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with one class designated as the experimental group and the other as the control group, 

considering accessibility and data collection efficiency. 

 

Data Collection Techniques 

There are 2 data collection techniques used in this study, namely test and non-test 

data collection techniques. The test data used are in the form of multiple choice questions 

with a total of 30 questions covering cognitive aspects with 5 choices (a, b, c, d, e) to 

measure the improvement of learning outcomes. Test data is carried out 2 times, namely 

at the beginning of learning (pretest) and at the end of learning (post-test). The result were 

processed using the established criteria. 
 

The formula for calculating the final score (post-test) for learning outcomes. 

Mark = 
𝑎𝑛𝑑 𝑎𝑢 

𝑎𝑖𝑢 𝑎𝑢 
100% 

For non-test data collection techniques, observations were conducted using a 

questionnaire containing 20 statements with a Likert scale (scale 5), namely Strongly 

Agree (SS), Agree (S), Disagree (KS), Disagree (TS) and Strongly Disagree (STS). 

These results are processed using the following calculations: 

 

 

Table 1. Level of learning motivation 

Percentage of Student Learning 

Motivation 

Interpretations 

<20,00 Motivation is very low 

21,00 - 40,00 Low Motivation 

41,00 - 60,00 Enough Motivation 

61,00 - 80,00 High Motivation 

81,00 - 100 Very High Motivation 

▪ RESULT AND DISCUSSION 

The data in this study were collected through research activation at SMAS Gelora 

Pancasila Pegajahan using two different classes, namely one class an experimental class 

taught using discovery learning model and another class as a control class taught using 

conventional methods. Before learning using different learning models in each class, a 

pre-test was first conducted to determine students’ initial abilities in the subject of 

chemical bonding. The result of this study obtained an a average pre-test value of the 

experimental class, namely 38,00 and average pre-test value of the control class namely 

39,33. After knowing how the students’ initial abilities were, different learning was 
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carried out. At the end of learning, students were given a post-test and filled out a student 

learning motivations questionnaire to determine the learning outcomes and motivation of 

the two group of students after being treated. The results of the study obtained an average 

post-test value of the experimental class, namely the class that used discovery learning 

models was 78,17 and an average post-test valur of thhe control class used conventional 

model was 64,00. The average motivation to learn chemistry of student in the 

experimental class is 75,80 and the average value of motivation to learn chemistry of 

students in the control class is 64,63. Furthermore, before conducting a hypothesis test to 

determine whether or not there is an influence of discovery learning model, a data pre-

requisite test is first conducted. 

 

1. Normality Test 

Data normality test was carried out using the chi-square test, it was obtained that the post-

test values of both sample groups had normal data or (2) count < (2 ) table at a significance 

level of 0,05 for the experimental class and the control class, then it can be started that 

the data is normally distributed as shown in table 4.2 below. 

 

Table 2. Post-test Data Normality Test 

NO Data χ2 count χ2 table Conclusion 

1. Post- Test 

Experimental Class 

4,00 7,815 Normal 

1. Post – Test 

Control Class 

4,63 7,815 Normal 

2. N-Gain Test Result of Student Learning Outcome Data 

 

The Purpose of this study was to conducted an n-gain analysis to measure the 

improvement of student performance in learning by comparing the scores from the pre- 

test and post-test of students in the experimental and control classes. In the experimental 

class, there was an increase in learning outcomes of 0.65 (65%). In the control class, 

there was an increase in student achivement of 0.41 (41%). 

 

Table 3. N-Gain Calculation of Experimental Class 

Pre - Test Post - Test N Gain Interpretaion 

38,00 78,17 30 0,65 Sedang 

Table 4. N-Gain Calculation of Control Class 

Pre - Test Post - Test N Gain Interpretensi 

39,33 64,33 30 0,41 Sedang 
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3. Homogenity Test 

The calculation results for the homogeneity test for the posttest data of the 

two experimental and control classes by comparing Fcount < Ftable at a significance 

level = 

0.05 can be seen in table 5 below. 

Table 5. Sample Homogenity Test 

Data 

Source 

Class S2 Fcount Ftable Information 

Post-test 

Experimen 62,09 

1,74 1,86 

Homogenenous 

Control 108,16 Homogenenous 

 

S2 = Sample Variance; FTable = db (n1 – 1), (n2 – 1) (α = 0.05). For the post-test 

value of the experimental class and the control class based on the value table for the F 

distribution with a real level = 0.05 and numerator db 29 and denominator db 29 so that 

Ftable 0.05 (29.29) = 1.86 Because the Fcount value <Ftable, it can be concluded that the post- 
test data of the two classes are homogeneous. 

 

4. Hypothesis Test 1 

After the data is known to be normally distributed and homogeneous, a hypothesis 

test can be carried out using a statistical test, namely the right-hand t-test using Microsoft 

Excel 2013. This test is to determine whether the hypothesis in this study is accepted or 

rejected, the test criteria if tcount <ttable then Ho is accepted, with degrees of freedom (db) 

= n - k and = 0.05. Hypothesis test data can be seen in table 6 below. 

 
Table 6. Post-Test Data Hypothesis Test 

Class Data  tcount ttable Information 

Experimen     

Post - Test     

x̄ = 78,17     

S = 7,88 

S2 = 62, 09 

    

Control 5,77  1,671 Ha accapted, H0 rejected 

Post - Test     

 x̄ = 64,33
  

 

S = 10,40 

S2 = 108,16 
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From the t distribution data, ttable = 1.671 was obtained, while based on the 

calculation, the calculated t value was obtained = 5.77, meaning that Ho was rejected and 

Ha was accepted. Based on this analysis, it means that there is an influence on the 

chemistry learning outcomes of students who are taught using the discovery learning 

model on the topic of chemical bonds. 

 

5. Hypothesis II 

Correlation analysis is used to measure how close the relationship is between 

motivation and student learning outcomes using a simple correlation test (rxy) using 

product moments. This test is conducted to determine whether the hypothesis in this study 

is accepted or rejected. The test criteria if r-hit> r-table then Ho is rejected, so Ha is 

accepted which means the correlation coefficient tested is significant. The correlation test 

data can be seen in table 7 below. 

 

Table 7. Correlation Test of Student Motivation to Learning Outcomes 

Class Class Data rcount rtable Information 

Experimen ƩX2 = 174034    

 (ƩX)2 = 5171076    

 ƩY2 = 183700    

 (ƩY)2 = 5475600 0,861 0,361 Ha accapted, Ho 

 ƩXƩY = 5321160 

ƩXY = 178580 

  
rejected 

Class Class Data rcount rtable Information 

Control ƩX2 = 127595    

 (ƩX)2 = 3759721    

 ƩY2 = 127300    

 (ƩY)2 = 3724900 0,941 0,361 Ha accapted, Ho 

 ƩXƩY = 3742270 

ƩXY = 127255 

  
rejected 

Based on table 7 in the control class, r count = 0.941 was obtained while r table 

at = 0.05 (N = 30) was 0.361. Because r count> r table, Ho is rejected, which means Ha 
is accepted, meaning there is also a positive and significant correlation between learning 

motivation and learning outcomes with conventional learning. Based on the coefficient, 

the r count obtained is 0.941, so the correlation meaning is very high. While in the 

experimental class, r count = 0.861 was obtained and r table at α = 0.05 (N = 30) was 

0.361. Because r count> r table, Ho is rejected, which means Ha is accepted, meaning 

there is a positive and significant correlation between learning motivation and learning 

outcomes using the Discovery Learning learning model.  
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Based on the coefficient, the r count obtained is 0.861, so the correlation meaning is very 

high. 

 

6. Student Motivation Calculation 

The calculation results can be directly searched from the average value of learning 

motivation obtained by students for each class (experimental class and control class). The 

presentation of the data can be seen in table 8 below. 

Table 8. Average Student Motivation Score 

Realm Class Average 

Motivation 

Experimen 75, 80 

Control 64, 63 

Based on the results presented above, it is evident that the Discovery Learning 

model has a significant positive impact on students’ learning outcomes and motivation in 

the topic of chemical bonding. The increase in post-test scores and the higher average 

motivation score in the experimental class support this conclusion. These findings are in 

line with the study by Agustina, Sabtiawan, and Mujianto (2024) in the Jurnal Pendidikan 

dan Pembelajaran Kimia, which found that the Discovery Learning model effectively 

enhances students’ active engagement and motivation by encouraging independent 

exploration and participatory learning. Moreover, Darniyanti and Saputra (2021) 

emphasized the critical role of learning motivation in academic success, stating that 

motivated students are more likely to stay focused, persistent, and achieve better learning 

outcomes. Therefore, the results of this study reinforce existing research and confirm that 

Discovery Learning is an effective instructional model not only for improving cognitive 

achievement but also for fostering students’ motivation in learning chemistry. 

▪ CONCLUSION 

The implementation of the Discovery Learning model has proven to significantly 

improve both students' motivation and learning outcomes in the topic of chemical 

bonding. This finding highlights the importance of employing active learning approaches 

that promote independent discovery and student engagement. Discovery Learning not 

only enhances conceptual understanding but also encourages students to take ownership 

of their learning process. Therefore, this model can serve as an effective alternative 

teaching strategy for improving the quality of chemistry education at the senior high 

school level. 

 

▪ REFERENCES 

Absor, N. F. (2020). Pembelajaran sejarah abad 21: Tantangan dan peluang dalam 

menghadapi pandemi Covid-19. Chronologia: Journal of History Education, 2(1), 

30–35. 

Agustina, R. F., Sabtiawan, B. W., & Mujianto. (2024). Penerapan model Discovery 

Learning untuk meningkatkan keaktifan dan motivasi belajar siswa kelas VIII SMP. 

Eduproxima: Jurnal Ilmiah Pendidikan IPA, 6(4), 1318–1326. 



Aulia Zahra Hutasuhut, The Effect of Discovery Learning Model … 83 

 

Ardhini, R. A., Waluya, S. B., Asikin, M., & Zaenuri. (2021). Systematic literature 

review: Model pembelajaran Discovery Learning untuk meningkatkan kemampuan 

berpikir kritis. IJOIS: Indonesian Journal of Islamic Studies, 2(2), 201–215. 

Arif, S., Pratama, R. A., Imron, A., & No, J. S. B. (2020). Pengaruh penerapan model 

pembelajaran Discovery Learning terhadap hasil belajar sejarah peserta didik di 

SMAN 1 Natar, Lampung Selatan. Jurnal Candrasangkala, 6(1). 

Azhar, M., Wahyudi, H., Promadi, & Masrun. (2023). Penggunaan teknologi dalam 

pembelajaran bahasa Arab di Indonesia. Jurnal Review Pendidikan dan Pengajaran 

(JRPP), 6(4), 3160–3168. 

Dachi, F. A., & Perdana, D. N. (2021). Pengembangan lembar kerja peserta didik (LKPD) 

dengan menggunakan model pembelajaran science, technology, engineering and 

mathematics (STEM) untuk meningkatkan efikasi diri pada siswa kelas XI Busana 

SMK Negeri 6 Padang. JANGKA: Jurnal Pendidikan Matematika Ekasakti, 1(1), 

38–48. 

Darniyanti, Y., & Saputra, A. (2021). Analisis faktor-faktor yang mempengaruhi motivasi 

belajar siswa SDN 04 Sitiung. Consilium: Education and Counseling Journal, 1(2), 

193–205. 

Emda, A. (2018). Kedudukan motivasi belajar siswa dalam pembelajaran. Lantanida 

Journal, 5(2), 172–182. 

Haryadi, R. (2021). Pengaruh model pembelajaran Discovery Learning dalam 

pembelajaran fisika. Compton: Jurnal Ilmiah Pendidikan Fisika, 8(1), 9–16. 

Hulu, Y., & Telaumbanua, Y. N. (2022). Analisis minat dan hasil belajar siswa 

menggunakan model pembelajaran Discovery Learning. Educativo: Jurnal 

Pendidikan, 1(1), 283–290. 

Khasinah, S. (2021). Discovery Learning: Definisi, sintaksis, keunggulan dan kelemahan. 

Jurnal Mudarrisuna: Media Kajian Pendidikan Agama Islam, 11(3), 402–413. 

Kosasih, E. (2021). Pengembangan bahan ajar. Jakarta: PT Bumi Aksara. 

Lestari, A. E., & Nurhayati. (2022). Pentingnya kualitas sumber daya manusia dalam 

meningkatkan mutu pendidikan anak. Jurnal Pendidikan dan Konseling, 4(5), 

3689–3694. 

Maulid, R. R. (2021). Pengaruh model pembelajaran Discovery Learning terhadap hasil 

belajar siswa pada mata pelajaran teknik pengelasan kelas XI SMK Negeri 1 

Trowulan. JPTM, 11(1), 27–37. 

Mudawamah, S. (2022). Pengaruh model pembelajaran Discovery Learning terhadap 

peningkatan motivasi dan hasil belajar siswa pada materi ikatan kimia kelas X 

SMKN 1 Panggul. Salimiya: Jurnal Studi Ilmu Keagamaan Islam, 3(3), 12–20. 

Nana. (2022). Pengembangan bahan ajar pendidikan fisika berbasis model pembelajaran 

POE2WE. Klaten: Lakeisha. 

Nugraha, A., Sobron., Sudiatmi, A., & Suswandari, M. (2020). Studi pengaruh daring 

learning terhadap hasil belajar matematika kelas IV. Jurnal Inovasi Penelitian, 1. 

Nurokhim. (2020). Model pembelajaran Discovery Learning di sekolah dasar. 

Semarang: Qahar Publisher. 

Prasetyo, A. D., & Abduh, M. (2021). Peningkatan keaktifan belajar siswa melalui model 

Discovery Learning di sekolah dasar. Jurnal Basicedu, 5(4), 1717–1724. 

Rudi, S., & Hasrian. (2023). Monograf metode Role Play (Upaya peningkatan motivasi 

& hasil belajar peserta didik). Medan: UMSU Press. 



84 Jurnal Pendidikan dan Pembelajaran Kimia, Vol.14, No.2 Agustus 2025  

page 75-84 

 

 

 

Rusman. (2017). Belajar dan pembelajaran berorientasi standar proses pendidikan. 

Jakarta: Kencana. 

Sari, I. (2018). Motivasi belajar mahasiswa program studi manajemen dalam penguasaan 

keterampilan berbicara (speaking) bahasa Inggris. Jumant, 9(1), 41–52. 

Silitonga, P. M. (2014). Statistik: Teori dan aplikasi dalam penelitian. Medan: FMIPA 

Universitas Negeri Medan. 

Simangunsong, A. D. (2022). Kimia Dasar I. Jawa Tengah: Eureka Media Aksara. 

Strauning, H. (2023). Model pembelajaran Discovery Learning sukses pembelajaran 

IPA. Jawa Barat: Penerbit Adab. 

Sudiarti, R., & Sukma, E. (2021). Analisis langkah-langkah model Discovery Learning 

pada pembelajaran tematik terpadu di sekolah dasar menurut pandangan para ahli. 

Journal of Basic Education Studies, 4(1), 3900–3914. 

Sundayana, R. (2016). Statistika penelitian pendidikan. Bandung: Alfabeta. 

Susana, A. (2019). Pembelajaran Discovery Learning menggunakan multimedia 

interaktif. Bandung: Tata Akbar. 

Syarifah, F., & Ami, M. S. (2021). Modul pembelajaran biologi berbasis model 

Discovery Learning: Materi virus. Jawa Timur: LPPM Universitas KH. A. Wahab 

Hasbullah. 

Syutaridho. (2019). Peningkatan hasil belajar matematika dengan model Discovery 

Learning pada materi Teorema Phytagoras. Palembang: CV Insan Cendekia 

Palembang. 

Triana, N. (2021). LKPD berbasis eksperimen: Tingkatkan hasil belajar siswa. Jakarta: 

Guepedia. 

Wijinarko, Y. (2017). Model pembelajaran Make A Match untuk pembelajaran IPA yang 

menyenangkan. Jurnal Taman Cendekia, 1(1), 53. 

Wulandari, A. C., Rahmaniati, R., & Kartini, N. H. (2021). Peningkatan keterampilan 

kolaborasi dan hasil belajar dengan menggunakan model pembelajaran Teams 

Games Tournament. Pedagogik: Jurnal Pendidikan, 16(1), 1–11. 

Yudha, R. I. (2020). Pengaruh dukungan orang tua, teman sebaya dan motivasi belajar 

terhadap hasil belajar siswa kelas XI IPS SMA PGRI 2 Kota Jambi. MENDIDIK: 

Jurnal Kajian Pendidikan dan Pengajaran, 6(1), 49–58. 

Yusuf, Y. (2018). Kimia Dasar. Jakarta: Educenter Indonesia. 

 


