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        Abstract 

      

This study aimed to investigate the effect of the generative learning 

model on students' conceptual understanding of the topic "Light" at SMA 

Muhammadiyah Pangsid. The research utilized a pre-experimental design 

with a one-group pretest-posttest approach. The population consisted of all 

students at SMA Muhammadiyah Pangsid, and the sample was selected 

through simple random sampling. A multiple-choice test was used as the 

research instrument to measure students' conceptual understanding before 

and after implementing the generative learning model. Data were analyzed 

using paired t-tests, and the results revealed a significant improvement in 

students' understanding, with a -tobs value (-59.73) less than -ttable (-2.093) 

at a significance level of α = 0.05. These findings demonstrate that the 

generative learning model effectively enhances students' conceptual 

understanding of physics, particularly in the topic of "Light." The study 

emphasizes the importance of active learning models in fostering deeper 

conceptual comprehension among students. 

Keywords: generative learning model, conceptual understanding, 

physics education, light, SMA Muhammadiyah Pangsid. 
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. 
Abstrak 

 

    Penelitian ini bertujuan untuk mengkaji pengaruh model pembelajaran 

generatif terhadap pemahaman konseptual siswa pada topik "Cahaya" di 

SMA Muhammadiyah Pangsid. Penelitian ini menggunakan desain pra-

eksperimen dengan pendekatan one-group pretest-posttest. Populasi 

penelitian mencakup seluruh siswa di SMA Muhammadiyah Pangsid, 

dengan sampel dipilih menggunakan teknik random sampling sederhana. 

Instrumen penelitian berupa tes pilihan ganda digunakan untuk mengukur 

pemahaman konseptual siswa sebelum dan sesudah penerapan model 

pembelajaran generatif. Analisis data dilakukan menggunakan uji t 

berpasangan, dan hasilnya menunjukkan peningkatan signifikan dalam 

pemahaman siswa, dengan nilai -tobservasi (-59,73) lebih kecil dari -ttabel 

(-2,093) pada tingkat signifikansi α = 0,05. Temuan ini menunjukkan 

bahwa model pembelajaran generatif efektif meningkatkan pemahaman 

konseptual siswa pada topik "Cahaya." Penelitian ini menekankan 

pentingnya model pembelajaran aktif dalam mendorong pemahaman 

konsep yang lebih mendalam di kalangan siswa. 

  Kata Kunci: model pembelajaran generatif, pemahaman konseptual, 

pendidikan fisika, cahaya, SMA Muhammadiyah Pangsid. 
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INTRODUCTION  

     Physics is a branch of science that studies 

natural phenomena observable by the human 

senses. It encompasses facts, concepts, and 

principles derived from systematic 

observations of phenomena. Ideally, physics 

should be taught in a way that sparks 

students' interest, making the learning 

process enjoyable, engaging, and motivating, 

thereby encouraging active participation 

(Subana, 2011).Conceptual understanding is 

a fundamental and essential stage in learning 

physics. It allows students to grasp the 

material provided by the teacher and validate 

their understanding effectively. However, 

many students find physics challenging due 

to a lack of comprehension of the concepts 

taught. This issue has been observed through 

interviews with students and subject 

teachers, as well as through assessments of 

students' conceptual understanding 

(Rosdianto, Murdani, & Hendra, 2017). 

To address the low levels of conceptual 

understanding, it is necessary to apply an 

appropriate teaching approach. A 

constructivist learning model, such as the 

generative learning model, can encourage 

students to discover, process, and formulate 

their own understanding. This approach 

aligns with the generative learning model, 

which views the human brain not as a 

passive receiver of information but as an 

active processor that interprets and draws 

conclusions from information (Osborne & 

Wittrock, 1985). Generative learning 

involves active mental engagement, enabling 

learners to follow and internalize the 

learning process effectively (Ritchie & 

Volkl, 2000; Flick, 1996). 

This research focuses on the application of 

the generative learning model to improve 

students' conceptual understanding of the 

topic "Light." It is expected that this model 

will foster greater engagement and 

comprehension among students. 

 

 

 

LITERATURE REVIEW 

  The generative learning model is rooted in 

the constructivist theory, emphasizing that 

knowledge is actively constructed by learners 

rather than passively absorbed. According to 

Osborne and Wittrock (1985), the generative 

learning model posits that the human mind 

processes information actively, interpreting 

and organizing it to form meaningful 

conclusions. This approach is particularly 

beneficial in science education, as it 

encourages students to engage with and 

internalize complex concepts. 

Generative learning involves key mental 

activities such as organizing, integrating, and 

synthesizing information. Ritchie and Volkl 

(2000) highlighted that this model effectively 

enhances students' conceptual understanding 

by allowing them to link new knowledge with 

prior experiences. This process not only 

improves retention but also deepens 

comprehension of scientific principles.In the 

context of physics education, conceptual 

understanding is vital for students to master 

abstract topics like "Light." Previous research 

by Flick (1996) indicated that implementing 

generative learning strategies leads to 

significant improvements in students' ability to 

grasp and apply physics concepts. 

Additionally, Rosdianto (2017) demonstrated 

that generative learning models foster active 

participation, which is critical for developing a 

deeper understanding of physics principles.In 

this study, the generative learning model was 

applied to the topic of "Light" to assess its 

impact on students' conceptual understanding. 

The model’s emphasis on active engagement 

and self-directed discovery aligns with the 

requirements of physics education, where 

understanding fundamental concepts forms the 

foundation for further learning. 

 

. 
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RESEARCH METHOD 

 This study employed a quantitative approach 

using a pre-experimental design with a one-

group pretest-posttest method (Sugiyono, 2012). 

The design involves assessing the same group of 

participants before and after the intervention to 

determine the effect of the treatment. The 

research was conducted with students from class 

VIII E at SMA Muhammadiyah Pangsid, 

selected using a simple random sampling 

technique. This method ensures that every 

individual in the population has an equal chance 

of being selected. 

Research Design 

The design can be described as follows: 

Pretest (O₁) Treatment (X) Posttest (O₂) 

 O₁: Pretest to measure students' initial 

conceptual understanding. 

 X: Treatment using the generative 

learning model. 

 O₂: Posttest to measure conceptual 

understanding after the treatment. 

Variables 

 Independent Variable: The generative 

learning model. 

 Dependent Variable: Students' 

conceptual understanding of the topic 

"Light." 

Population and Sample 

The population included all eighth-grade 

students at SMA Muhammadiyah Pangsid. 

The sample consisted of students from class 

VIII E, selected randomly to ensure 

objectivity. 

Instruments 

A multiple-choice test consisting of 30 items 

was used to assess students' conceptual 

understanding. The test was validated 

through a trial process before being 

implemented in the study. Data collection 

included pretests and posttests to evaluate 

the effect of the generative learning model. 

Data Analysis 

Data were analyzed using statistical 

techniques: 

1. Normality Test: To verify whether the data 

followed a normal distribution, a Chi-

square test was used. The criteria were as 

follows: if χ²obs < χ²table, the data is 

considered normally distributed. 

2. Paired t-test: This test was applied to 

compare the pretest and posttest scores to 

determine the significance of the treatment. 

The hypotheses were: 

o H₀: The generative learning model 

has no significant effect on 

students' conceptual 

understanding. 

o Hₐ: The generative learning model 

significantly improves students' 

conceptual understanding. 

The decision rule was based on the calculated 

t-value: if -tobs < -ttable, H₀ is rejected, 

indicating a significant improvement in 

students' understanding due to the treatment. 

 

FINDINGS AND DISCUSSION 

 Findings 

The findings of this study are based on the 

analysis of pretest and posttest scores to assess 

the impact of the generative learning model on 

students' conceptual understanding of the topic 

"Light." The results are summarized in Table 

1. 

Table 1. Pretest and Posttest Results 

Measurement Pretest Posttest Difference 

Average Score 60.67 74.00 13.33 

Standard Deviation 3.02 2.85 - 

Highest Score 66.67 80.00 - 

Lowest Score 53.33 66.67 - 

The average posttest score (74.00) was 

significantly higher than the pretest score 

(60.67), showing an improvement of 13.33 

points. This increase indicates that the 

generative learning model effectively 
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enhanced students' understanding of the 

concept. 

The normality test was performed to 

determine if the data followed a normal 

distribution. The results are shown in Table 

2. 

Table 2. Normality Test Results 

Test 

Score 

χ²obs 

(Pretes

t) 

χ²table 

(Pretes

t) 

χ²obs 

(Posttes

t) 

χ²table 

(Posttes

t) 
Result 

Normali

ty Test 
1.616 5.991 0.785 5.991 

Norm

al 

The pretest and posttest scores were found to 

be normally distributed, which allowed the 

use of parametric statistical analysis. 

Using a paired t-test, the calculated t-value 

was -tobs = -59.73, which is less than the 

critical t-value (-ttable = -2.093) at a 

significance level of α = 0.05. Therefore, the 

null hypothesis (H₀) was rejected, and the 

alternative hypothesis (Hₐ) was accepted, 

confirming that the generative learning 

model had a significant positive effect on 

students' conceptual understanding. 

Discussion 

The findings demonstrate that the generative 

learning model is an effective teaching 

strategy for enhancing students' conceptual 

understanding. Prior to the intervention, 

traditional teacher-centered methods 

dominated the learning process, leading to 

passive participation and limited engagement 

among students. After implementing the 

generative learning model, students became 

more active in the learning process, leading 

to improved comprehension of the topic. 

These results align with the theoretical 

framework of generative learning, which 

emphasizes active mental engagement and 

the construction of knowledge through 

meaningful learning activities (Osborne & 

Wittrock, 1985). Similar findings have been 

reported in previous studies, such as those by 

Ritchie & Volkl (2000) and Flick (1996), 

which highlight the model's effectiveness in 

improving conceptual understanding in science 

education. 

This study reaffirms the importance of 

employing active learning strategies, 

particularly in subjects like physics, where 

conceptual understanding forms the foundation 

for more complex topics. By actively engaging 

with the material, students can link new 

information to prior knowledge, fostering 

deeper and more sustainable learning 

outcomes. 

 

CONCLUSION 

   Based on the findings and discussion, it can 

be concluded that the generative learning 

model significantly enhances students' 

conceptual understanding of the topic "Light" 

in class VIII E at SMA Muhammadiyah 

Pangsid. The implementation of this model 

resulted in a measurable improvement in 

students' performance, as evidenced by the 

significant increase in posttest scores 

compared to pretest scores. 

The generative learning model's emphasis on 

active engagement, self-directed discovery, 

and mental involvement fosters a deeper 

understanding of concepts, making it an 

effective strategy for teaching physics. This 

study highlights the potential of the generative 

learning model to transform traditional 

teacher-centered methods into more interactive 

and meaningful learning experiences for 

students. 

Future studies are encouraged to explore the 

application of the generative learning model in 

other topics and subjects to further validate its 

effectiveness and adaptability in various 

educational settings. 
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