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Abstract  
Nowadays, 21st-century learning requires students to develop higher-order thinking skills, one of which is 

the ability to solve a problem. The purpose of this study was to analyze the effect of using the Problem 

Based Instruction model with the help of Cabri 3D Software on students' problem-solving skills. The 

method used in this research is an experimental method with a quantitative approach. While the design in 

this study used a pretest-posttest control group design, using an instrument in the form of a test. The 

target subjects in this study were students of class VIII MTs Muhammadiyah - 8 Siabu. Meanwhile, the 

data analysis technique used is inferential statistics in the form of a t-test. The results showed that the 

calculation of the t-test obtained t count = 2,708 and continued by looking at the table based on the sample 

size of 48 people, (the experimental class consisted of 23 people while the control class consisted of 25 

people) at a significant level of 5% found t table = 2,012 then t count (2.708) > t table (2.012), it means that t is 

in the reception area. So it can be concluded that there is a significant effect of the Problem Based 

Instruction model with the help of Cabri 3D software on students' problem-solving abilities on the subject 

of spatial construction. The research implication is that the application of technology is needed to design 

innovative and credible thinking and student experiences in responding to the challenges of the 21st 

century, especially in problem-solving skills. 
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Abstrak  
Dewasa ini, pembelajaran abad 21 menuntut siswa dalam untuk mengembangkan kemampuan dalam 

berpikir tingkat tinggi salah satunya seperti kemampuan dalam memecahkan sebuah masalah. Tujuan 

dari penelitian ini untuk menganalisis pengaruh penggunaan model Problem Based Instruction 

berbantuan Software Cabri 3D terhadap kemampuan pemecahan masalah siswa. Metode yang 

digunakan dalam penelitian ini adalah metode eksperimen dengan pendekatan kuantitatif. Sementara 

desain dalam penelitian ini menggunakan pretest-posttest control group design, dengan menggunakan 

instrumen berupa tes. Sasaran subyek pada penelitian ini merupakan siswa kelas VIII MTs 

Muhammadiyah - 8 Siabu. Adapun, teknik analisis data yang digunakan adalah statistik inferensial 

berupa uji-t. Hasil penelitian menunjukkan bahwa perhitungan uji-t yang diperoleh thitung = 2,708 dan 

dilanjutkan dengan melihat pada tabel berdasarkan jumlah sampel 48 orang, (kelas eksperimen terdiri 

23 orang sedangkan kelas kontrol terdiri 25 orang) pada taraf signifikannya 5% ditemukan t tabel = 

2,012 maka t hitung (2,708) > t tabel  (2,012), artinya t berada di daerah penerimaan. Sehingga dapat 

disimpulkan adanya pengaruh signifikan model Problem Based Instruction berbantuan Software Cabri 

3D terhadap kemampuan pemecahan masalah siswa pada pokok bahasan bangun ruang. Implikasi 

penelitian yakni penerapan teknologi dibutuhkan untuk mendesain pemikiran dan pengalaman siswa 

yang inovatif dan berkredibel dalam menjawab tantangan abad 21 ini khususnya dalam keterampilan 

pemecahan masalah. 

Kata kunci: Keterampilan memecahkan masalah; Model instruksi berbasis masalah; Software Cabri 3D 
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PENDAHULUAN  
Learning activities aim to improve 

students’ skills and competencies in 

achieving competency of attitudes, 

knowledge, and skills (Bao et al., 2018; 

Yuberti et al., 2019). It is known that 

the 21st century goal of those countries 

is to develop individuals who are 

physically, mentally, emotionally and in 

a healthy social aspect, live in harmony 

with their environment, are with their 

family and social environment, have 

skills in problem solving, are creative, 

entrepreneurial, productive, dynamic 

and confident. Of all these 

characteristics, it becomes a universal 

value, and the most important thing is to 

have problem solving skills (Akpinar, 

2020). It is in line with the opinion of 

Tösten et al. (2017) which says that one 

of the important skills that students are 

expected to acquire is problem solving 

skills. Among the components of skills 

expressed as 21st century skills, 

problem solving skills become one of 

important components. 

In implementing the 2013 

Curriculum in Indonesia, problem-based 

learning must be done recommending 

teaching mathematical problem solving. 

However, students experience 

difficulties when they learn 

mathematical problem solving using 

problem-based learning (Sarjoko & 

Demitra, 2018). The problems most 

often faced by students are related to 

mathematics. Behavioral mathematics 

related to perceptual problem solving 

skills, contained in programs ranging 

from preschool education to higher 

education (Yavuz & Atar, 2020). 

Problem solving skills have a 

central position in mathematics 

education. Mathematical problem 

solving skills are higher order thinking 

skills (Sarjoko & Demitra, 2018). 

Problem solving based learning model 

has steps with clear problems to solve. 

The steps are looking for data or 

information that can be used to resolve 

problems, creating hypotheses for 

problems, testing hypotheses, and 

drawing conclusions (Orzechowski et 

al., 2017; Scherer & Gustafsson, 2015) 

Carpenter & Moser (2020) argues 

that the process applied in problem 

solving depends on the child’s basic 

knowledge gained. The child’s wealth 

of knowledge facilitates the problem-

solving process. Problem solving is a 

process that can be learned, and 

individuals can be helped through 

education to develop their problem-

solving skills to overcome the 

difficulties they face. Therefore, the 

skills of teachers in solving classroom 

problems must be developed because 

teachers must provide the best solutions 

to problems that occur in every 

condition they face in the education 

system (Özgenel, 2018). Given that, this 

is accompanied by the development of 

the times in this 21st century learning, 

teachers as facilitators in developing 

student knowledge in class should have 

skills in designing activities using 

technology to improve students’ 

problem solving skills in class. 

The National Council of Teachers 

of Mathematics states that problem 

solving is a necessary part of 

completing Mathematics learning. It 

means that to improve creativity, logic, 

criticism, and systematic thinking, 

students must master a series of 

problem-solving skills in Mathematics. 

Skills in solving a problem can also 

provide opportunities for students in 

particular to apply content knowledge in 

the fields of numbers and operations, 

algebra, geometry, measurement, and 

data analysis and probability (Al-

Mutawah et al., 2019). Meanwhile, 

Alrahlah, (2016)considers that problem 
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solving skills are a process that starts 

from the time when a student faces a 

problem until the end of the process 

when the problem is resolved.  

Problem solving is essentially the 

basic skills needed for today’s learners. 

Due to changes in professional 

standards, new demands and changes in 

learning and educational theories so that 

the education system revises the 

curriculum to include a learning 

environment that provides learners to 

use higher order thinking skills, 

especially problem solving skills 

Kozikoğlu, (2019). Meanwhile, some 

experts Ibrahim et al. (2019) argue that 

problem solving is an essential skill that 

influences all actions of life, from 

simple to complex. It leads the 

individual to find solutions to problems 

by applying previous acquired 

experiences. 

Individuals who already have skills 

in solving problems will grow as 

confident individuals to individuals who 

can think creatively and independently 

YAZGAN, (2021). The situation in 

solving this problem also requires 

students to connect all the knowledge 

they have about the concepts, 

procedures, reasoning, and 

communication skills that are 

implemented to solve the problems at 

(Al-Mutawah et al., 2019). 

Problem solving skills are often 

used in mathematics, this approach to 

problem solving is usually related to the 

mathematical process, application of 

concepts, physical and verbal 

relationships, as well as graphs and 

diagrammatic representations used by 

students in solving problems in the 

learning process in the classroom 

Yuliati et al., (2018).  

One of the mathematics learning 

models used to improve students' 

problem-solving skills is the Problem 

Based Instruction (PBI) model. The PBI 

model is one of the models that is often 

used to develop students' thinking in 

solving math problems in class. 

Zulkardi et al., (2020) revealed that the 

PBI learning model is one model that 

has advantages such as students being 

able to be actively involved in learning 

activities, students being trained to be 

independent and work together with 

others.  

The Problem Based Instruction 

model is a way of learning where 

learning can encourage a deeper 

understanding of the material presented 

and this model is also problem-oriented 

where students not only gain knowledge 

when learning, but also experience how 

they use their knowledge to solve 

problems (Muah, 2016). The Problem 

Based Instruction model is a learning 

model based on constructivist 

understanding that accommodates 

student involvement in authentic 

learning and problem solving (Fitra et 

al., 2016). Problem Based Instruction 

(PBI) is one of the various learning 

models that teachers can use in 

activating students in learning 

(Amiluddin & Sugiman, 2016). This 

Problem Based Instruction model 

begins by presenting real and 

meaningful life problems, then students 

are given the opportunity to conduct 

investigations, both inside and outside 

the classroom. Students are given the 

opportunity to learn to develop their 

potential through an activity to search 

for, solve and find a temporary concept 

or idea. Students act actively in dealing 

with and solving problems, and draw 

conclusions through the process of 

thinking scientifically, critically, 

logically, and systematically (Marnita et 

al., 2020). 

One of the learning models based 

on constructivism theory and focusing 
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students in learning is the Problem 

Based Instruction (PBI) model. PBI is a 

learning model based on many 

problems that require authentic inquiry, 

namely investigations that require real 

solutions to real and meaningful 

problems so that students can 

investigate and find their own solutions 

(Halim et al., 2021). The problem based 

instruction learning model of students is 

presented with unclear problems so that 

students can collaborate with other 

students to solve problems given by the 

teacher. The teacher acts as a facilitator 

to guide students in solving problems 

either individually or in discussion of 

the learning to focus on learning there is 

a learning process (Nariman & 

Chrispeels, 2016). 

The Problem Based Instruction 

model has five special characteristics, 

namely: a) Asking questions or 

problems. The problems presented are 

authentic real-life situations that avoid 

simple answers and provide multiple 

solutions. b) Focus on interdisciplinary. 

Although PBI is centered on one 

subject, the problem under study must 

be real so that in solving it students 

examine the problem from many 

subjects (if possible). c) Authentic 

questions. PBI requires students to 

conduct authentic investigations to find 

solutions to real problems. d) Produce 

products or works and display them. 

This Problem Based Instruction model 

requires students to produce certain 

products in the form of real works that 

explain or represent the forms of 

problem solving they find. e) 

Collaboration. Working together 

provides motivation to continue to 

engage in complex tasks and increases 

opportunities to share inquiry and 

dialogue and develop students' thinking 

skills. However, behind the advantages 

of this model in stimulating students to 

solve problems, the disadvantage of this 

PBI model is that it requires teachers to 

make lesson plans that are more mature 

and take a long time. In addition, 

students are only fixated on the 

instructions and problems given and are 

not accustomed to being given different 

instructions or problems (Nariman & 

Chrispeels, 2016).   

Currently, many computer 

programs have been improved to assist 

teachers and students in mathematics 

learning and teaching process. Some of 

them are Cabri 3D, Geogebra, Carmetal, 

Bagatrix, Wingeom, Sketchpad 

Geometer, Algebrator, Lindo, 

Graphmatic, and Cabri Geometry II 

(Lebamovski & Gospodinov, 2019). 

Vallo & Zahorska, (2017) very 

beneficial software for teaching and 

learning 3-dimensional geometry. The 

dynamic nature of digital diagrams is 

formed by providing useful assistance 

to assist learners in developing 

geometric concepts. 

The use of 3D modeling and 

animation, being actively involved in 

education provides teachers with new 

tools to help students more easily 

perceive learning materials, increase 

their motivation, and help accelerate the 

learning of large amounts of knowledge 

(Lebamovski & Gospodinov, 2019). In 

essence, the main purpose of using 3D 

technology to realize real models 

through computers. There are 

opportunities to apply 3D technology in 

mathematics (Lebamovski & 

Gospodinov, 2019). One of the software 

applications made in teaching 

mathematics learning in the classroom 

is using 3D technology, this allows 

students to make observations, 

investigations, and discoveries on their 

own depending on the geometric objects 

being studied. This makes the learning 

process more interesting, motivating, 
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improving quality and effectiveness 

(Lebamovski & Gospodinov, 2019) 

Given this, one of the 3D 

technologies that is often used in 

learning mathematics is CABRI 3D 

Software. Cabri 3D software is 

potentially very useful software for 

learning and teaching 3D geometry 

(Nurjanah et al., 2020). Cabri 3D is a 

potentially important tool for the 

development of solid geometry visual 

teaching (De Vita et al., 2018) 

This Cabri 3D software can also be 

a useful tool for teaching spatial 

analytic geometry and prospective 

mathematics accepted by teachers 

(Adelabu et al., 2019). Cabri 3D is also 

a revolutionary piece of software that 

has the capacity to bring this important 

aspect of mathematics to life in a 

visually motivating way. Although the 

basic tools are relatively easy to master, 

the art is choosing tools and strategies 

to solve problems and this will be a new 

experience for most teachers (Adelabu 

et al., 2019)). 

Among dynamic geometry software 

products, Cabri is probably the most 

researched product. Cabri Geometry is 

the first dynamic geometry software, 

and like other dynamic geometry 

software, is a micro world that allows 

exploration of multiple ways to solve a 

problem and discovery of concepts and 

relationships. The 3D version of Cabri 

can facilitate, in particular, the teaching 

of three-dimensional geometric 

concepts (Yuliardi et al., 2021). 

Cabri 3D software also allows users 

to build and manipulate solid geometric 

objects in three dimensions through a 

2D interface. By using Cabri 3D, three-

dimensional objects such as prisms, 

pyramids, cylinders and conical cans are 

constructed, rotated and viewed from 

certain aspects on the screen and prisms 

can be opened on the screen. The 

transformation offered by Cabri 3D is 

also a tool that can be used to build 

complex 3D objects (Mammana, 2019). 

So that in this research, the use of Cabri 

3D software was carried out using a 

mathematical learning model such as 

Problem Based Instruction. 

Given that it connects students' 

abilities in solving problems, problem-

based instruction models can be used 

when learning in class. Meanwhile, the 

technology used to carry out the 

implementation is using Cabri 3D 

software, because this software is one of 

the software that is often used in solving 

mathematical problems in the 

mathematics learning process, 

especially in geometry material. 

Meanwhile, previous research that has 

been carried out such as Maharani & 

Laelasari, (2017) in his research shows 

that there is a significant influence 

between the use of problem-based 

learning models on student learning 

activities on the subject matter of 

mathematical logic for class X students 

of SMA Negeri 1 Sayurmatinggi. In line 

with Novianti et al., (2020), it also 

shows that there is a significant effect 

on problem-solving abilities using the 

Problem Based Instruction model.  

Supported by Rahma, (2019) with 

the results of his research that there is a 

significant difference in mathematical 

problem solving abilities between 

students who are taught through the 

Problem Based Instruction model and 

students who are taught conventionally. 

Based on the results of previous 

research, there is no experimental test 

on the use of Cabri 3D software to 

determine students' ability to solve 

mathematical problems in class. This is 

what makes the gap in this research. 

Meanwhile, the purpose of this study 

was to determine and analyze the effect 

of the Problem Based Instruction Model 
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on students' ability to solve problems 

through the help of Cabri 3D software. 

 

METHOD  

Research sites 

The location in this study was carried 

out in one of the areas in Mandailing 

Natal Regency, North Sumatra, namely 

MTs Muhammadiyah 8 Siabu which 

was held from September 25, 2020 to 

November 24, 2020. The reason behind 

determining the location for an 

experimental act was related to the 

absence of experimental research. at the 

school, especially in the implementation 

of the use of CABRI 3D software by 

using the Problem Based Instruction 

Model approach to improve students' 

ability to solve problems. 

 

Participants 

Participants in this experiment were 

students in class VIII with a total of 48 

students, with details of the 

experimental class as many as 23 

students and the control class as many 

as 25 students. In this study, researchers 

also used a non-probability sampling 

design with the type of convenience 

sampling. Convenience Sampling type 

is a sampling technique based on 

availability and ease of obtaining it. The 

sample found by the researcher is 

willing to be used as a sample so it is 

not random. 

 

Research design 

This follow-up research uses 

experimental research with a 

quantitative approach. Quantitative 

research requires researchers to explain 

how one variable affects other variables 

(Creswell, 2012). This study describes 

the effect of using Cabri 3D software 

with a Problem Based Instruction model 

approach on students' problem solving 

abilities. Meanwhile, the pretest-posttest 

control group design research is 

described in Table 1 as follows: 

 

Table 1. Quasi Experimental Research 

Design 

Class 
Pre 

Test 
Treatment Post Test 

Experiment Q1 X Q3 

Control Q2 - Q4 

Source: Sukmadinata (2005) 

 

In this experimental follow-up, the 

experimental class was treated using 

Cabri 3D software with a Problem 

Based Instruction model approach, 

while the control class was not treated 

with a Problem Based Instruction model 

approach through the help of Cabri 3D 

software to determine and analyze 

students' abilities in solve problems in 

learning mathematics. 

 

Data Collection Technique 

The data collection technique in this 

study used test techniques as the 

primary data source and documentation 

techniques as a secondary data source. 

This test data collection technique was 

used to collect data in the form of 

student learning outcomes before and 

after the treatment using a problem 

based instruction model using Cabri 3D 

software for the experimental class was 

based on indicators of problem solving 

measurements and the use of 

conventional models in the control 

class. Meanwhile, the purpose of data 

collection using documentation 

techniques is as supporting data in the 

implementation of this research. 

 

Research Procedure 

The implementation procedure in this 

study includes several main stages, 

namely the planning stage, the 

implementation stage and the reporting 

stage. 
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1) The planning stage, is the first step 

in carrying out this research action 

which includes the stages of 

problem identification, formulation 

of the problem to be studied, 

research objectives, assessment of 

related theories, and consideration 

of the methods used. In addition, in 

the planning stage, the stage of 

making research instruments related 

to predetermined problem-solving 

indicators is also carried out, then 

after the instrument is finished, a 

limited trial stage is carried out in 

the form of testing the validity and 

homogeneity of the instrument to 

make prerequisites for the use of 

research instruments at the 

implementation stage.  

2) Implementation stage, this second 

stage is the core stage in research, 

namely giving pretest to students to 

determine the initial capability of 

students' ability to solve 

mathematical problems, then 

conducting experimental actions 

that have been determined by the 

control class and experimental class 

and the next stage in the form of 

giving posttest to determine student 

learning outcomes after different 

treatments. 

3) The reporting stage is the final stage 

in the form of data recapitulation 

activities, data testing, to drawing 

conclusions based on the objectives 

to be achieved, namely knowing the 

effect of using a problem based 

instruction model using Cabri 3D 

software to solve problems. The 

complete procedure for carrying out 

the research has been presented in 

Figure 1. 

 

Problem

Problem 

Formulation

Research 

purposes

Literature 

review

Research 

methods

Experimental 

Method

Planning Stage

Research 

Instrument 

Development

Revision

Limited Trial

Research 

Instruments

Implementation 

Stage

Pretest

Experiment Class Control Class

Use of Problem 

Based Instruction 

(PBI) Model with 

the help of Cabri 

3D Software

Conventional 

Learning

Posttest

Report Stage

Data on the difference in 

the average learning 

outcomes of students in 

the experimental class 

and the control class

Data Effect of Using 

Problem Based 

Instruction (PBI) Model 

with the help of Cabri 

3D Software

 
Figure 1. Research Implementation Procedure 

Source: Author (2021) 
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Instrument Development 

The instrument used in the 

implementation of this research is to use 

a test. The test used is a test in the form 

of descriptions. The description test is a 

type of learning ability test that requires 

answers that are discussion or 

descriptions of words. The use of the 

test instrument aims to find out whether 

there is a problem based instruction 

model using Cabri 3D software to solve 

mathematical problems in MTs. 

Muhammadiyah 8 Siabu. The 

researcher used a test instrument in the 

form of an essay. The instrument test 

consists of 5 questions with the 

achievement of indicators of ability in 

solving problems presented in Table 2. 

 

Table 2. The Development of Problem Solving Ability Test Instruments 

Indicator 

Variable 
Indicator test Measurement Question Items Items 

1) Understanding 

the problem 

2) Make a plan 

3) Do the plan 

4) Check the 

correctness of 

the answer 

Determine 

surface area 

ball if the 

other 

is known 

1) A ball with a radius of 30 cm, what is the surface 

area of the ball? 

2) A ball has a volume of 36 cm3, what is the 

surface area of the ball? 

 

1,2 

Determine 

ball volume 

3) The radius of a ball is 21 cm, what is the volume 

of the ball? 

4) Class XII IPS-1 held a practice of the 

geographical location of the world in a globe 

(globe), Rahmad one of the group leaders wanted 

to measure the surface area of a globe with a 

diameter of 45 cm. What is the surface area of 

the globe? 

 

 

 

 

 

 

                           45 cm 

3,4 

Determine 

large 

surface and 

ball volume 

5) 5) If a ball has a radius of 30 cm, what is: 

a) Volume of the ball? 

b) Surface area of the sphere? 

c) Surface area of the sphere? 

 

6) The following picture is a child playing soccer. 

The ball has a diameter of 392 cm2. After so 

many times he kicked the ball, finally the ball 

leaked. What volume of air must the child fill? 

5,6 

Source: Plan of Rearch (2021) 

 

Data analysis technique 

The data analysis technique used is 

inferential statistics in the form of a t-

test which aims to determine the 

difference in the average value of 

learning outcomes with the 

experimental class and control class and 

to determine the significance value of 

the test effect of using a problem based 

instruction model using Cabri 3D 

software to solve mathematical 

problems. Meanwhile, the scoring stage 

used to determine the average difference 

and test the effect of the use of the 

model used has been presented in Table 

3. 
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Table 3. Scoring of Research Data Analysis 

No Indicator Sub Indicator Score 

1 
Understand 

problem 

Don't give an answer 0 

Write down what is known or asked 1 

Write but not correct 2 

Writing known, correctly asked 3 

2 Plan Solution 

Don't design a solution 0 

Designing a solution but it's not quite right 1 

Designing a solution properly 2 

3 Doing plan 

There is no answer at all 0 

Completed the draft but most of the answers are wrong 1 

Solving the problem but mostly correct 2 

Complete the draft with complete answers correctly 3 

4 Check again 

Don't write a conclusion 0 

Making conclusions but not right 1 

Make the right conclusions 2 

Source: Hendriana & Utari (2014)  
 

RESULT AND DISCUSSION 

1) Description of Research Data 

The primary data in this study were 

in the form of the results of the pretest 

and posttest in the experimental class 

and the control class that were carried 

out during the follow-up research in the 

field, the following is a description of 

the primary data obtained, namely as 

Table 4. 

 

 

 

Table 4. Pre Test Results of Students' Problem Solving (Experiment class and Control 

Class) 

Category Score Clasification 
Frequency Percentage (%) 

Experiment Control Experiment   Control 

A 100 – 90 Very Good 0 0 0,00 0,00 

B 89 – 80 Well 4 0 18,00 0,00 

C 79 – 65 Enough 2 10 8,00 40,00 

D 64 – 55 Less 7 7 30,00 28,00 

E 54 – 0 Very Less 10 8 44,00 32,00 

Total 23 25 100,00 100,00 

 Mean Pre Test (Experiement) = 57,65  

 Mean Pre Test (Control) = 60,65  

Source: Research Results Data (2020) 

 

Based on Table 4 shows that the 

pretest results obtained in the control 

class explain that problem solving on 

the subject matter of building space 

with the number of samples = 25, 

obtained the total value = 1514 with the 

highest value being 80 and the lowest 

value being 46. From the SPSS v.21 

calculation. The pretest value of 

problem solving ability in the control 

class was obtained with an average 

value of 60.56. From these results, it 

can be concluded that the problem-

solving ability in the control class can 

be categorized as low. Meanwhile, the 

results of the experimental class 

problem solving pretest explained that 

solving problems on the subject matter 

of building space with a sample size = 

23, obtained the total value = 1326 with 
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the highest value being 82 and the 

lowest value being 40. From the SPSS 

v.21 calculation, the pretest value was 

obtained. problem solving ability in the 

Experiment class with an average value 

of 57.65. from these results it can be 

concluded that the problem-solving 

ability in the class Experiments can be 

categorized as low. Meanwhile, the 

posttest results in the field after the 

experimental class treatment was 

carried out using the Problem Based 

Instruction model through the help of 

Cabri 3D software were juxtaposed with 

the control class that did not use the 

Problem Based Instruction model 

through the help of Cabri 3D software, 

for more details, it is presented in Table 

5. 

 

 

Table 5. Post Test Results of Students' Problem Solving  

Category Score Clasification 
Frequency Percentage (%) 

Experiment Control Experiment   Control 

A 100 – 90 Very Good 0 0 0,00 0,00 

B 89 – 80 Well 5 4 22,00 16,00 

C 79 – 65 Enough 11 13 48,00 52,00 

D 64 – 55 Less 7 8 30,00 32,00 

E 54 – 0 Very Less 0 0 0,00 0,00 

Total 23 25 100,00 100,00 

 Mean Post Test (Experiement) = 75,47  

 Mean Post Test (Control) = 68,32  

Source: Research Results Data (2020)

Based on Table 5 shows that the 

results of the posttest data obtained on 

problem-solving abilities on the subject 

of building space in the control class 

explain that problem solving on the 

subject matter of building space with 

the number of samples = 25, obtained 

the total value = 1708 with the highest 

value being 82 and the lowest value of 

60. From the calculation of SPSS v.21, 

the posttest value of the problem-

solving ability in the control class was 

obtained with an average value of 

68.32. from these results it can be 

concluded that the problem-solving 

ability in the control class can be 

categorized as moderate. Meanwhile, 

the results of the posttest data obtained 

on the problem-solving ability on the 

subject of building space in the 

Experiment class explained that 

problem solving on the subject matter of 

building blocks with the number of 

samples = 23, obtained the total value = 

1638 with the highest value being 88 

and the lowest value being 58. From 

SPSS v.21 calculation obtained the 

posttest value of problem solving ability 

in the Experiment class with an average 

value of 75.47. From these results, it 

can be concluded that the problem 

solving ability in the Experiment class 

can be categorized as good.  

2) Description of Statistical Test 

Data 

Recording the perception of primary 

data in the form of pretest and posttest 

on the results of the research that has 

been carried out, so when juxtaposed 

the two data can be drawn a common 

thread that there is a good influence in 

the mathematics learning process to 

improve students' ability to solve 

problems during the learning process. 

The data is also reinforced by the score 

of the test results that have been 

presented in Table 6. 
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Table 6. Hypothesis Testing Results Data 

Independent Sample Test 

Students' Problem Solving 
Sig.(2-tailed) 0,0345 

N Experiment 23 

N Control 25 

N-gain Experiment 75,47 

Mean Control 68,32 

  
  Experiment 96,63 

  
  Control 71,89 

Nilai t hitung 2,708 

Nilai t table 2,012 

Source: Research Data Processing (2020) 

 

In this study, there were two classes 

that became the research sample, 

namely class VIII-A as an experimental 

class using a problem based instruction 

model assisted by 3D cabri software, 

and class VIII-B as a control class using 

the lecture method (direct teacher-

centered learning without give good 

feedback). The two classes were each 

given a pretest to see the students' initial 

ability in problem solving, after doing 

the test the results of the two classes 

were normally distributed but still 

relatively low. The experimental class 

was given treatment using a Problem 

Based Instruction model with the help 

of Cabri 3D software in learning where 

learning was directed by students to 

solve problems faced in everyday life. 

By doing this model in learning will 

help facilitate students in solving 

problems. 

This is evidenced by the 

presentation of the data in Table 6 

which shows that there is a value of t 

value > t table value (2.708 > 2.012) 

meaning that t is in the reception area, 

so it can be concluded that Ha : 1 2 or 

means that the average ability problem 

solving on the subject of building space 

using the Problem Based Instruction 

model assisted by 3D Cabri Software is 

better than the average problem solving 

ability on the subject of building space 

without using the Problem Based 

Instruction model assisted by 3D Cabri 

Software. For acceptance, it can be 

concluded that there is an effect of the 

Problem Based Instruction model with 

the help of 3D Cabri Software on 

problem-solving abilities on the subject 

in class VIII. 

The results of the data analysis tests 

carried out, the results of this study are 

supported by the results of previous 

studies, Margana (2016) released the 

results of his research which showed 

that there was an effect of the Problem 

Based Instruction model on problem 

solving abilities. However, in this study 

only describes the attitudes of students 

who are more prominent in accepting 

Problem Based Instruction learning than 

mastering the concept of learning the 

Problem Based Instruction model in 

relation to students' problem solving 

abilities. In line with Tama et al.,(2020) 

who prove in their research that there is 

an effect of using Cabri 3D software on 

student learning outcomes and 

motivation. However, this study did not 

involve students in problem solving 

abilities, the study only showed 

students' work as a result of student 

learning and motivation. Meanwhile, 

Ayyildiz & Tarhan, (2018) released that 

there was an effect of the Problem 
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Based Instruction model on student 

learning outcomes.  

Rianjanu et al., (2020) added in a 

research that PBL can improve 

problem-solving skills with the steps: 

(1) orienting students to the problem 

classically; (2) organizing students to 

study in a group work of four people 

and the division of tasks for each 

member; (3) guiding individual and 

group investigations on the same topic, 

discussed maximum in two groups; (4) 

developing and presenting the work 

done in front of the class with more 

time allocation in the discussion 

session; (5) analyzing and evaluating 

the problem-solving process that 

focuses on re-checking the results.  

Meanwhile, Anam et al., (2020) also 

suggested from the results of his 

research which showed that the use of 

the PBL model could improve 

communication and problem-solving 

skills in learning mathematics at the 

elementary level. However, the effect is 

not that great. Future research can use 

learning media or other models, such as 

inquiry, discovery, and project-based 

learning in improving math learning 

skills. Based on the results of the 

research above, it is confirmed that the 

state of art in this study is to use 

learning media in the form of 3D Cabri 

to determine students' skills in solving 

mathematical problems.  

Bearing in mind, the advantages of 

using 3D technology in education can 

be noted as follows Martín-Gutiérrez et 

al., (2017) including:  (1) Teachers 

teach with the help of high-tech 

educational tools, thereby saving time in 

explaining complex concepts and 

processes; (2) Visualization of 

"complicated" themes in the curriculum 

helps students better understand the 

material being studied; (3) 

Incorporating 3D models of processes 

and objects in a traditional way of 

learning introduces innovation into 

“routine” learning processes, increasing 

motivation to learn (Getso & Bakon, 

2017); (4) attracting students' attention 

to the lesson, increasing concentration 

and attention, increasing and 

accelerating the perception of the 

material being studied; (5) Facilitating 

the systematization of knowledge; and 

(6) It facilitates the learning of more 

information, which has a positive effect 

on test and exam results. 

And what needs to be understood in 

addition to the use of learning media 

which is a supporting tool in the current 

industrial era, is the packaging of skills 

in the teaching and learning process, 

such as problem solving skills in 

research that has been carried out. This 

is because considering that problem 

solving skills are part of the 21st 

century skills that educators must 

provide to their students in order to 

adapt to changing times. As stated by 

(Getzels & Csikszentmihalyi, 2017) that 

problem solving is a process where a 

person feels a problem to find a solution 

for himself. Problem solving skills are 

also the most important requirement of 

the 21st century.  Problem solving-

based learning is learning that can 

develop students' thinking processes by 

providing problems to be researched 

individually or in groups to find 

solutions to these problems. 

Some researchers also argue that 

problem solving ability itself is one of 

the basic skills needed in all areas of 

life. Problem solving skills are one of 

the basic skills needed in all areas of 

life. Problem solving skills are an 

integral part of human growth. Humans 

start their problems and problem 

solving efforts from an early age. These 

skills are acquired with the help and 

orientation of the family and 
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environment before school, and they are 

acquired systematically with school life 

and continue for a lifelong process 

(Bagiati & Evangelou, 2016; Bers, 

2020; Dörner & Funke, 2017)  

 

CONCLUSION AND SUGGESTION 

Learning in the 21st century 

essentially requires teachers to pack an 

act of learning that utilizes existing 

technology, teachers should have skills 

in terms of technology and pedagogy, 

this aims to balance the changing times 

and improve the quality of learning in 

order to create good quality human 

resources. . One form of technology and 

pedagogical integration is the use of the 

Problem Based Instruction model with 

the help of 3D Cabri Software which is 

an act of treatment that can give a 

positive influence in the mathematics 

learning process in the classroom. 

This is evidenced by the follow-up 

research conducted which revealed that 

there was a significant effect of the 

Problem Based Instruction model 

assisted by 3D Cabri Software on 

students' problem solving abilities on 

the subject of building space. The 

results of this research are motivated by 

the existence of research procedurals 

that are very careful in carrying out 

research so that they also get effective 

results, especially when students are 

given treatment by using Cabri 3D 

software to solve mathematical 

problems that have been presented in 

the form of tests. 

The advantages in this study further 

increase the relevance of research 

results in the field of mathematics 

education, especially in solving 

mathematical problems. Meanwhile, the 

lack of research only focuses on the 

subject of the ball, the use of Cabri 3D 

Software is still difficult in authentic 

investigations (characteristics of the 

Problem Based Instruction model) a 

problem of making and displaying balls 

in a predetermined size (area and 

volume) as well as on Cabri 3D 

Software. it can't display half ball. The 

implication of this research is that the 

results and research tools can be taken 

into consideration for applying the 

Problem Based Instruction learning 

model assisted by 3D cabri software to 

other building materials and other 

software developments to improve the 

quality of mathematics learning in the 

classroom considering the demands of 

the 4.0 revolution era society 5.0 

educators who are competent in using 

technology. 

Meanwhile, the suggestions 

submitted, especially to further 

researchers, are the need for problem 

solving research, especially in learning 

mathematics to use other software 

assistance in supporting innovative and 

creative learning in order to improve 

students' problem solving abilities in 

class so that it can also increase the 

relevance of research in the field of 

mathematics education and education. 

as a reference for creating effective, 

efficient and innovative learning. 
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