
Journal of Biology Learning 

45 
Vol. 6., No. 2, September  2024, pp. 45-51 
ISSN 2623-2243 (print), 2623–1476 (online) 

http://journal.univetbantara.ac.id/index.php/jbl/index             

 

doi : 10.32585/jbl.v6i2.5833                                                                                       journalofbiologylearning@gmail.com 

 

The Influence of the Problem Based Learning Model on Learning Outcomes of 
the Properties of Light at SMP Negeri 1 Karanganyar 

Indra Triwarna Aji a,1, Annur Indra Kusumadani a,2,* 
a Biology Education, Faculty Teacher Training and Education, Universitas Muhammadiyah Surakarta, Surakarta, Indonesia 
2 aik120@ums.ac.id* 

* Corresponding Author 

Received July 25, 2024; accepted September 24, 2024; published September 30, 2024 

A B S T R A C T  
 KEYWORDS 

Problem-based learning (PBL) is an instructional model that utilizes problems as a starting 

point for acquiring and integrating new knowledge. The purpose of this study was to determine 

the effect of the Problem-Based Learning (PBL) model on improving students' learning 

outcomes on the topic of light properties in eighth-grade students at SMP Negeri 1 

Karanganyar during the 2022/2023 academic year. This research employed a quasi-

experimental approach using a Randomized Control-Group Posttest-Only Design. Data 

collection methods included the administration of questionnaires, pretests and posttests, and 

oral interviews. Based on the results of the research, it can be concluded that the Problem-

Based Learning model significantly influences students' learning outcomes on the topic of 

light properties. This is indicated by the t-test results, where tcount = 2.064 and ttable = 2.006 

with df = 52. Since tcount > ttable (2.064 > 2.006), the alternative hypothesis (Ha) is accepted, 

and the null hypothesis (Ho) is rejected. These findings demonstrate that the Problem-Based 

Learning model has a significant positive effect on students' learning outcomes in the topic of 

light properties among eighth-grade students at SMP Negeri 1 Karanganyar during the 

2022/2023 academic year. 
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 Table 1. Research design  

Group Pre Test Treatment Post Test 

Experiment Q 1 X Q 2 
Control Q 1 Y Q 2 



Journal of Biology Learning 47 
ISSN 2623-2243 (print), 2623–1476 (online) Vol. 6., No. 2, September 2024, pp. 45-51 

 

 Aji et al. (The Influence of the Problem Based Learning Model on Learning Outcomes) 

 

3. Results and Discussion 

3.1 Instrument Test 

Table.1. Validity Test Results 

1 0.766 

0.423 Valid 

2 0.807 

3 0.695 

4 0.770 

5 0.690 

6 0.708 

7 0.672 

8 0.617 

9 0.685 

10 0.727 

Table.2. Reliability test results 

 

Table.3. Normality Test Results 

Characteristics 
Class 

Results Interpretation 
Control  Experiment 

Asymp.sig (2 tailed) 0.096 0.060 probability > 0.05 Normally distributed 

 

Cronbach's Alpha N of Items 

,885 10 



48 
ISSN 2623-2243 (print), 2623–1476 (online) 

Journal of Biology Learning  
Vol. 6., No. 2, September 2024, pp. 45-51 

 

Aji et al. (The Influence of the Problem Based Learning Model on Learning Outcomes) 

  

Table 4. Homogeneity test results 

Characteristics 
Class 

Results Interpretation 
Control  Experiment 

Significance 0.386 significance > 0.05 Homogeneous 

 

Table.5. Ability test results beginning 

Characteristics 
Class 

Results Interpretation 
Control  Experiment 

Significance 0.068 significance > 0.05 Homogeneous 

 

α

Table 6. T test results 

Characteristics 
Results 

Conclusion 
Class experiment Class control 

t count 2,064 
Ho was rejected 

t table 2,006 
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4. Conclusion 
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