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ABSTRACT 

 

Difficulties in understanding the mathematical concepts that occur when students learn geometry, one 

of which is an abstract geometry concept that is not followed by effective learning as an effort to help 

students' understanding is the main problem in this study. This study aims to determine the 

effectiveness of technology-based geometry learning carried out by PPG Daljab students through the 

Project Base Learning model in elementary school students. This study uses a quantitative approach 

with the type of Quasi-Experimental Design research with the Nonequvalent Control Group Design 

form. The population in this study is all elementary school fifth students in the North Tomohon Cluster, 

Tomohon City totaling 62 students. The sampling technique used in this study was Pusposve Sampling 

which was taken by two schools with the same level of activity and learning achievement. The 

experimental class was SD Inpres Kakasasen Satu and SD Inpres Kayawu with 31 students, while the 

control class was SD Inpres Kakasasen Dua and SD Inpres Kakasasen Tiga with 31 students. Data 

collection techniques using the Geometry Understanding Test Instrument. The instrument validity test 

uses the Pearson Product Moment formula and the reliability test uses the Alpha-Cronbach formula. 

The hypothesis test in this study uses the T-test test. Based on the study's results, the Project Based 

Learning Model can be described effectively against technology-based geometry learning in elementary 

school students. 
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INTRODUCTION 

 
The rapid development of innovation and technology in the 21st century encouraged the field 

of education in various countries to analyze and look for types of learning in the classrooms that match 

the 21st-century demands 21(Rahayu, 2021). The development of the times marked by the 

advancement of internet-based information technology with the name of the Industrial Revolution 4.0 

is one of the challenges for every educator in building and forming knowledgeable people, improving 

the quality of human resources, and achieving national development goals following the Constitution 

of the Republic of Indonesia in 1945, namely educating the life of the nation (Wahyudi et al., 2021).  

Learning mathematics starts from the level of elementary school education (SD) to college, 

therefore mathematics is very important for students to learn (Prastitasari et al., 2022). Mathematics is 

among the many fields of science that are the main in the advancement of science both in the fields of 

science and technology. This is a scourge in life because it is felt that mathematics has complicated 

knowledge and is difficult to understand(Tarusu & Adiansha, 2020). Implementation of Program for 

International Student Assessment (PISA) in 2012 in general concluded that the achievements of 

students in the field of mathematics greatly determine the success and progress of the nation, both in 

improving the quality of education and in political participation (Handayani, 2023). 

Geometry is one of the mathematical materials that has been taught since elementary school 

level. The material has long been considered a place for students to learn to prove a geometric theorem, 

geometry aims to invite students to analyze the characteristics of geometric shapes, as well as use 

visualization, spatial reasoning, and geometric modeling to solve problems (Abdullah et al., 2015). Van 

de Walle (2008) Classified four materials in geometry, namely (Firdaus et al., 2024) forms, and 

properties that include learning the properties of two and three-dimensional forms and the relationship 

that is built from these properties, (Rahayu, 2021) transformation that includes translational learning, 

reflection, rotation, symmetry, and the concept of ease, (Nu’man & Azka, 2023) Locations that refer to 

the geometry of coordinates or other ways in determining how objects are located in the plane and 

space, (Wahyudi et al., 2021) Visualization which includes the introduction of the forms of the 

surrounding environment, the development of the relationship between two-dimensional objects with 

three dimensions and the ability to describe and recognize the shapes of various points of view. 

Exploration of teaching strategies to strengthen geometry learning is an important effort in 

improving the ability to solve various geometric problems, one of the effective strategies is a problem-

based approach or familiar with the term Project Based Learning model, where students are allowed to 

explore and solve geometric problems in a way independent or groups (Kunfiana et al., 2024). This 

learning model allows them to develop a deeper understanding of geometric concepts and improve 

their problem-solving skills through direct experience. The project Based Learning Model (PJBL) 

known as a problem-based learning model is a learning model that uses real problems encountered in 
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the environment as a basis for gaining knowledge and concepts through critical thinking skills and 

solving problems (Prastitasari et al., 2022) 

In addition, the application of technology in learning geometry can also be an effective strategy. 

The use of dynamic geometry software, for example, allows students to visualize geometric concepts 

more clearly and interactively. Students can experiment with various geometry manipulations and 

observe changes that occur directly, which can help them in their understanding of geometric concepts. 

In line with research conducted by PPG Daljab students at the elementary school level found 

during the learning process, students cannot always absorb the information provided by the teacher as 

a whole because elementary school students need concrete objects that vary and are close to the lives 

of students to facilitate it in understanding learning so that it gives Learning means, even students find 

it difficult to understand various concepts, especially in mathematics subjects that contain many 

concepts that are complex and abstract. In understanding a complex concept, students must be able to 

link one concept with another concept correctly, and as well as in understanding abstract concepts, 

students are required to be able to think even harder in solving problems that cannot be observed 

directly. Difficulties in understanding mathematical concepts also occur when students learn geometry 

so the purpose of learning geometry which is very useful is very possible not to be obtained by students. 

The abstract geometry concept is not followed by effective learning as an effort to help students 

'understanding and students' attention to geometry learning is also lacking. In this case, the level of 

material abstraction (Intrinsic Cognitive Load) is not balanced with learning offerings that help 

(extraneous cognitive load) so that difficult material will be increasingly difficult for students to 

understand. 

Thus, based on existing problems researchers are interested in researching the effectiveness of 

technology-based geometry learning through the Project Based Learning Model. 

 

 

METHODS 

 

This study aims to determine the effectiveness of learning geometry based on PPG Daljab 

Student Technology through the Project Based Learning model in elementary school students. The 

type of research used is pseudo-experimental research (quasi-experiment) and has a control group. The 

following is presented the research chart (Sugiono, 2013). See Table 1. 

 

Table 1. Research design 

 

 

Information: 

KE  = experimental class 

KK  = control class 
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X  = Implementation of the PJBL learning model 

-  = implementation of conventional learning 

Y1 = Pretest 

Y2 = Posttest 

 

This research was conducted at elementary schools in the Tomohon Selatan Cluster Tomohon 

District. The population in this study amounted to 62 students from all class V students in 4 elementary 

schools in the North Tomohon Cluster, Tomohon City. The sampling technique used in this study was 

Purpose Sampling, which was taken by two schools with the same level of activity and learning 

achievement, so that the experimental class was SD Inpres Kakasasen Satu and SD Inpres Kayawu with 

31 students, while those who became the control class namely SD Inpres Kakasasen Dua and SD Inpres 

Kakasasen Tiga. Data collection techniques used in this study are tests with research instruments, 

namely geometric understanding test questions. Data analysis techniques using t-tests with prerequisite 

tests, namely normality tests and homogeneity tests. 

 

 

RESULTS AND DISCUSSION 

 

This research aims to determine the effectiveness of technology-based Geometry learning for 

PPG Daljab students through the Project-Based Learning Model for Elementary School Students. This 

research began by carrying out a needs assessment to find out the problems that exist in class V 

elementary school students in the North Tomohon cluster, Tomohon City. Based on the results of the 

needs assessment, it was found that during the learning process, students are not always able to absorb 

the information provided by the teacher completely because elementary school students need concrete 

objects that are varied and close to students' lives to make it easier for them to understand learning to 

provide meaningful learning, even students find it difficult to understand. various concepts, especially 

in mathematics subjects which contain many complex and abstract concepts. In understanding a 

complex concept, students must be able to relate one concept to another concept correctly and likewise 

in understanding abstract concepts, students are required to be able to think harder in solving problems 

that cannot be observed directly. Difficulty understanding mathematical concepts also occurs when 

students study geometry so the very useful goals of studying geometry may not be achieved by students. 

Abstract geometric concepts are not followed by effective learning as an effort to help students' 

understanding and students' attention to learning geometry is also lacking. In this case, the level of 

abstraction of the material (intrinsic cognitive load) is not balanced with helpful learning offerings 

(extraneous cognitive load) so that difficult material will be increasingly difficult for students to 

understand. 
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The next stage is to test the validity and reliability of the Technology-based Geometry learning 

understanding test instrument. The validity test aims to find out whether the technology-based 

geometry learning test instrument can be trusted. The validity test was carried out on 24 respondents 

and then tested using the help of the IBM SPSS Ver 27 for Windows application with decision-making 

criteria, namely if Rcount > Rtahle then the instrument is said to be valid. Below are presented the results 

of the validity test of the technology-based geometry learning instrument. See Table 2. 

 

Tabel 2. Validity Test Results 

No. Item Rtable rcount Information No Item Rtable rcount Information 

Item 1 

0.3494 

0.347 Invalid Item 16 

0.3494 

0.508* Valid 

Item 2 0.224 Invalid Item 17 0.530** Valid 

Item 3 0.270 Invalid Item 18 0.435* Valid 

Item 4 0.773** Valid Item 19 0.342 Invalid 

Item 5 0.387 Valid Item 20 0.286 Invalid 

Item 6 0.667** Valid Item 21 0.323 Invalid 

Item 7 0.510* Valid Item 22 0.759** Valid 

Item 8 0.307 Invalid Item 23 0.510* Valid 

Item 9 0.510* Valid Item 24 0.242 Invalid 

Item 10 0.491* Valid Item 25 0.447* Valid 

Item 11 0.489* Valid Item 26 0.491* Valid 

Item 12 0.229 Invalid Item 27 0.509* Valid 

Item 13 0.536** Valid Item 28 0.416* Valid 

Item 14 0.632** Valid Item 29 0.536* Valid 

Item 15 0.322 Invalid Item 30 0.632 Valid 

 

Based on the Pearson product-moment test presented in the table, 10 of the 30 technology-

based geometry learning test items were found to be invalid and 20 questions were valid or suitable for 

use for understanding technology-based geometry learning. 

The next stage is to carry out a reliability test which aims to see whether the technology-based 

geometry learning test instrument can be trusted or can be used as a tool for collecting data. The basis 

for decision-making in the reliability test is based on the significance value, namely > 0.60. The 

reliability test in this research was tested with the help of the IBM SPSS Ver 27 for Windows 
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application. Below are the results of the reliability test of the technology-based geometry learning 

instrument test. See Table 3. 

 

Table 3. Reliability Test Results 

Reliability Statistic 

Cronbach’s Alpha N of Item 

0.865 30 

 

Based on the reliability test using the Cronbach's Alpha test, the Cronbach's Alpha value was 

0.844 > 0.60, so it can be concluded that the learning outcomes instrument is reliable in the Very High 

category. 

Following the aim of this research, namely, to determine the effectiveness of technology-based 

Geometry learning for PPG Daljab students through the Project-Based Learning Model for Elementary 

School Students, the data obtained in this research needs to be tested prerequisites consisting of a 

normality test and a homogeneity test. The normality test was calculated using Kolmogorov-Simirmov 

with the help of the IBM SPSS ver 27 programs. Below are presented the results of the normality test. 

See Table 4. 

 

Table 4. Normality Test Results 

Class Variables 
Kolmogorov-Smirnov 

Conclusion 
Z Sig. 

Control Class (Conventional 

Learning) 

Pretest understanding of technology-

based geometry learning 
0.140 0.125 Normal 

Posttest understanding of technology-

based geometry learning 
0.146 0.091 Normal 

Experimental Class (using the 

PJBL Learning model) 

Pretest understanding of technology-

based geometry learning 
0.143 0.109 Normal 

Posttest understanding of technology-

based geometry learning 
0.146 0.091 Normal 

 

Based on the research results described in Table 4, shows that the sig value is greater than 0.05, 

so H0 is accepted. Thus, based on the test data for understanding technology-based geometry learning 

which consists of a control class with conventional learning and an experimental class using the Project 

Based Learning learning model, the samples are normally distributed. 
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The next stage is to carry out a homogeneity test. The homogeneity test in this research was 

carried out using IBM SPSS Ver 27. Below are presented the results of the homogeneity test. See Table 

5. 

 

Table 5. Homogeneity Test Results 

Test for homogeneity of learning outcomes data 

No Data Type Value Sig. 
Conditio

n 
Description 

1 

Experimental Class (using the PJBL 

Learning model) and Control Class 

(Conventional Learning) 

0.276 >0.05 Homogeneous 

 

Based on the homogeneity test data presented in Table 5, the significance value obtained for 

understanding technology-based geometry learning is 0.276. Based on these results, the existing data is 

homogeneous so that it can be continued in the next test. 

After the prerequisite tests are met, the next stage is to test the hypothesis. The hypothesis test 

carried out in this research is the t-test with the help of the IBM SPSS Ver 27 for Windows application. 

Below are presented the results of the hypothesis test. See Table 6. 

 

Tabel 6. Anova Test Results 

 

Based on the results of the ANOVA test presented in Table 6, it can be concluded that for the 

technology-based geometry learning variable for class V students at Gugus Tomohon Utara Elementary 

School, Tomohon City, the Fcount value was 36.732 and the significance value was 0.001 or less than 

0.05, so it is based on the agreement rules. in making a decision then 0.001 < 0.05 so that H0 is rejected 

and it can be concluded that there is a significant influence on the application of the Project Based 

Learning learning model to technology-based geometry learning in class V of Gugus North Tomohon 

Elementary School, Tomohon City. 

Understanding technology-based geometry learning with learning models 

Project Based Learning 

Variable Fcount Sig. 

technology-based geometry learning 36.732 0.001 
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Below are presented the differences in the effectiveness of technology-based geometry learning 

between the control class and the experimental class with the results of the independent sample t-test. 

See Table 7. 

 

Table 7. Independent sample t-test results 

Class N Sig. Mean Decision 

PjBL Learning Model 31 0.003 86.26 H0 accepted 

Conventional 31 0.856 72.55 H0 rejected 

 

Based on the summary of the t-test results in Table 7, the significance score for the experimental 

class or class using the Project Based Learning learning model is 0.003 < 0.05, so H0 is accepted. 

Meanwhile, the control class or class with conventional learning is 0.856>0.06. so it can be concluded 

that technology-based geometry learning is more effective by using the Project-Based Learning 

learning model, in contrast to conventional technology-based geometry learning there is no change or 

is not effective. 

Based on the results of the independent sample t-test analysis on understanding technology-

based geometry learning, it shows a significance level of 0.003 < 0.05, while the significance level in 

the control class is 0.856 > 0.05. The average for the experimental class was 86.26, while for the control 

class, it was 72.55. The research results show that in experimental classes or classes using the Project-

Based Learning model, there are significant differences, this is in line with research conducted (Zahra, 

2024) that the Project Based Learning learning model has a significant effect on understanding 

technology-based geometry learning. The same is true of research conducted (Sukenti & Medan, 2023) 

that the Project Based Learning learning model has a positive and significant effect on understanding 

technology-based geometry learning with an approach that is contextual and easy for students to 

understand. 

Based on the analysis of research results that support this research, it can be concluded that the 

Project Based Learning learning model is more effectively used in understanding technology-based 

geometry learning than conventional learning. 

 

 

 

CONCLUSION 

 

Based on data analysis and discussion that has been conducted, the conclusions in this study are that 

the Project Base Learning Model is more effectively used in understanding technology-based geometry 
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learning compared to conventional learning conducted on fifth-grade students of the North Tomohon 

Group, Tomohon City.   
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