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ABSTRACT  

The purpose of this study was to test whether there was a significant relationship between the project geometry learning model 

and students' communication skills. This study was designed using a quasi-experimental design. This research design has two 

groups, namely the experimental group and the control group. The instruments used in data collection were 1). Test questions to 

measure students' initial abilities and 2). Observation sheet to observe learning activities. The results showed a significant 

relationship using the project geometry learning model to students' communication skills. This is evidenced by the results 

obtained, namely the sign value of 0.000 <0.05, so Ho is rejected and accepts Ha, which means there is an interaction of project-

based learning models on student communication skills. This is evidenced by the results of a questionnaire that researchers have 

conducted on students. 
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Introduction  
 

Learning models that can influence students' 

communication skills are one of the project-based 

learning models as stated by Thomas that project 

work that is in the syntax of the project-based 

learning model contains complex tasks based on 

very challenging questions and problems, and 

requires students to design, solve problems, make 

decisions, carry out investigative activities, and 

provide opportunities for students to work 

independently (Gülbahar & Tinmaz, 2006; 

Kırkgöz, 2014). The learning model applied in 

this research is project-based. The project-based 

learning model is one that uses a constructivist 

approach. Meanwhile, the learning outcomes 

referred to in this study are students' 

communication skills. One of the learning models 

that can affect the ability to be achieved in solving 

problems and reasoning. In this case, the learning 

model that can influence problem-solving and 

reasoning abilities is project-based; as stated by 

Thomas, project work in the project-based 

learning model's syntax contains complex tasks 

based on questions and problems. It is very 

challenging and requires students to design, solve 

problems, make decisions, carry out investigative 

activities, and provide opportunities for students 

to work independently (Nation, 2008). The 

learning model applied in this research is project-

based. The project-based learning model is one 

that uses a constructivist approach. Meanwhile, 

the learning outcomes referred to in this research 

are problem-solving and reasoning abilities (Beale 

& Bost, 1979; McDonald & Molony, 2004). 

Problem-solving is a type of intellectual skill that, 

according to Gagné (1992), is higher in degree 

and more complex than other intellectual skills 

(ChanLin, 2008). Besides, problem-solving is a 

strange problem; and contains an understanding as 

a higher thinking process and is essential in 

learning mathematics. Problem-solving is a 

fundamental skill that must be mastered by 

students (Powell, 2014). Some indicators of 

problem-solving abilities according to NCTM 

(2000) indicators to measure students' 

mathematical problem-solving abilities include: 1) 

Students can identify elements that are known, 

which are asked, and the adequacy of the elements 

needed, 2) Students can formulate mathematical 

problems or compile Mathematical models, 3) 

Students can apply strategies to solve various 

problems (types and new problems) in or outside 

mathematics, 4) Students can explain the results 

according to the original problem, and 5) Students 

can use mathematics meaningfully (Ada & 

Kurtulus, 2012; Danford, 2008). 
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The ability to solve mathematical problems in this 

study is students' ability to solve math problems 

based on Polya's steps. Based on the results of 

observations at SMP Nurul Huda Mulyorejo class 

VIII B of 30 students consisting of 20 male 

students and ten female students, there is an 

illustration that learning mathematics has not been 

expected so far. Students who can understand 

problems are 11 students (35%), students who can 

design completion plans, eight students (25%), 

students who can carry out the complete plan of 6 

students (20%), and students who can look back at 

the completion steps five students (15%). The 

factors that cause students to experience 

difficulties in solving math problems can come 

from students and teachers. Factors originating 

from students, namely students are accustomed to 

learning by memorizing and lack of interest and 

motivation of students to learn. Most teachers 

practice conventional learning, assignments and 

problems are less challenging and unable to 

explore students' conceptual understanding, and 

teachers only provide few opportunities for 

students to convey the solution ideas that students 

have. Based on the causal factors that have been 

described, the most dominant cause is the learning 

model used. The alternative strategy offered is 

through a project-based learning model (Genc, 

2015). 

Furthermore, reasoning explained is a thought 

process that seeks to link known facts to a 

conclusion. While the indicators that exist in 

mathematical reasoning ability are indicators of 

mathematical reasoning measured in this study 

are: 1) checking the validity of the argument; 2) 

making analogies and generalizations; 3) draw 

logical conclusions; 4) follow the inference rules. 

It can be seen that the existing mathematical 

indicators can be developed and influenced by the 

learning model used, especially what this study 

means is a project-based learning model, where 

each step/phase of this project-based learning 

model starts from determining the necessary 

questions. which can accumulate existing 

indicators of reasoning to move in a better 

direction. Furthermore, it comes to the next and 

final stage/phase, reflecting the thoughts that 

already exist in students (Chaeruman, 2019; 

Urbig, Bürger, Patzelt, & Schweizer, 2013). 

In this case, the researcher tries to combine a 

project-based learning model, and this can be seen 

in the existing criteria in communication skills 

that require the development of interdisciplinary 

subjects in the form of reading and writing that 

can describe students' skills communicating. To 

realize mathematics learning in geometry material 

that can improve problem-solving abilities, 

students' mathematical reasoning, and student 

communication skills, of course, an appropriate 

learning model is also needed. One of the 

appropriate learning models to use is Project-

Based Learning (project-based learning). In this 

project-based learning, students go through a 

broader inquiry process to respond to complex 

questions, problems, or challenges. Based on the 

explanation above, for this research, what is meant 

by project-based learning is a learning method that 

uses problems as a first step in collecting and 

integrating new knowledge based on experiences 

through research carried out in real activities (Li, 

2015). 

In this case, the researcher tries to combine a 

project-based learning model, and this can be seen 

in the existing criteria for communication skills 

that require the development of interdisciplinary 

subjects in the form of reading and writing that 

can describe student skills when communicating. 

The criteria for skills according to P21 are (a) 

Good at issuing ideas and thoughts effectively 

both orally, in writing, and nonverbally in various 

forms and contexts. (b) Listening effectively to 

describe meanings, knowledge, values, attitudes, 

and interests. (c) Use communication for various 

purposes (such as to inform, instruct, motivate, 

and persuade). (d) Use multiple levels of media 

and technology and know-how to measure their 

impact and effectiveness. (e) Effective 

communication in various environments 

(including multilingual and multicultural) (Pinho-

Lopes & Macedo, 2016). An appropriate learning 

model is also needed to realize mathematics 

learning in school materials that can improve 

student communication skills. One of the 

appropriate learning models to use is Project-

Based Learning (project-based learning). In this 

project-based learning, students go through a 

broader inquiry process to respond to complex 

questions, problems, or challenges. Based on the 

explanation above, for this research, what is meant 
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by project-based learning is a learning method that 

uses problems as a first step in collecting and 

integrating new knowledge based on experiences 

through research carried out in real activities. 

  

Literature Review  

  

Project-Based Learning 

To encourage students to produce contextual work 

both individually and in groups, it is highly 

recommended to use a learning approach that 

produces project-based work (Project Based 

Learning). In this connection, it is necessary to 

understand the concept or definition of a project-

based learning model, the characteristics or 

characteristics of a project-based learning model, 

project-based learning steps, and the advantages 

and application of a project-based model (Pinho-

Lopes & Macedo, 2016). 

Project-based learning provides opportunities for 

teachers to manage classroom learning by 

involving project work (Scott, Thoma, Puglia, 

Temple, & D'Aguilar, 2017; Young & Legister, 

2018). Characteristics of Project-Based Learning 

is an innovative learning model and emphasizes 

contextual learning through complex activities. 

Project-based learning has great potential to 

provide students with a more engaging and 

meaningful learning experience. Guidelines for 

Project-Based Learning Guidance in guiding 

students in project-based learning several things 

need to be considered and used as a stepping stone 

for action. The guidance guidelines include: (1) 

Authenticity; (2) Adherence to academic values; 

(3) Learning in the real world; (4) Active 

research; (5) Relationship with experts; (6) 

Assessment 

Project-based learning characteristics are a 

project-based learning, which is an innovative 

learning model and emphasizes contextual 

learning through complex activities. Project-based 

learning has great potential to provide students 

with a more engaging and meaningful learning 

experience. 

The Nature of Project-Based Learning, a project-

based learning model in (Siregar, Syihabuddin, 

Hakam, & Komalasari, 2020; Thomas, Cicmil, & 

George, 2012; Young & Legister, 2018) (project-

based learning), explains that the learning model 

directly involves students in the learning process 

through research activities to work on and 

complete a particular learning project. The 

concrete steps of the project-based learning model 

in this study are shown in table 1: 

 

Table 1. Steps of project-based learning 

Steps Description 

Step -1  

Project determination 

The teacher, together with the students, determines the 

theme/topic of the project 

Step -2 

Designing project completion steps 

The teacher facilitates students to design steps for project 

completion activities and their management 

Step-3 

Preparation of project implementation 

schedule 

The teacher assists students in scheduling all activities that 

they have designed 

Step -4 

Completion of projects with facilitation and 

teacher monitoring 

The teacher facilitates and monitors students in carrying out 

the project designs that have been made 

Step -5 

Preparation of reports and 

presentation/publication of project results 

The teacher facilitates students to present and publish their 

work 

Step -6 

Evaluation of project processes and results 

Teachers and students at the end of the learning process 

reflect on the activities and results of project assignments 

 

In the project-based learning, stage students are 

given essential questions, namely questions that 

can assign students to carry out an activity. These 

questions are in the form of realistic/real problems 

to determine the theme/topic of the project by first 

understanding the problem, exploring curiosity, 

and remembering the knowledge they have 

previously. This is following the results of 



PSYCHOLOGY AND EDUCATION (2021) 58(3): 1036-1045  

ISSN: 0033-3077 

Article Received: 13th September, 2020; Article Revised: 25th January, 2021; Article Accepted: 12th February, 2021 

 

1039 

www.psychologyandeducation.net 

 

research that the contribution of project-based 

learning not only increases the enthusiasm, 

intensity, and skills of students in participating in 

mathematics learning activities but also helps 

students improve their understanding of the 

subject matter given (Çakiroğlu & Erdemir, 2019; 

Cox & Meaney, 2018). 

When given a problem, students are directly 

involved and play an active role in solving the 

selected problem. Besides, students are also 

required to design project plans that are carried 

out collaboratively between teachers and students. 

Planning contains the rules of the game, selecting 

activities that can support answering essential 

questions, integrating various possible subjects, 

and knowing tools and materials that can be 

accessed to help complete the project. During that 

process, students discuss collaboratively with each 

other and gather appropriate information from 

various sources to complete the project. 

Furthermore, collaboratively, students, guided by 

the teacher, compile activities to complete the 

project. Activities at this stage consist of students 

making a timeline and deadlines for completing 

the project, planning new ways to complete the 

project, and making explanations (reasons) about 

choosing this method. The teacher's role in 

project-based learning is to be responsible for 

monitoring the activities of students while 

completing the project. Monitoring is done by 

facilitating students in each process. In order to 

simplify the monitoring process, a rubric is 

created that can record all important activities. In 

completing the project with the facilities and 

teacher monitoring, students carry out 

collaborative learning activities with their group 

friends. These activities consist of reading, 

researching, observing, interviewing, recording, 

visiting project objects, or accessing the internet 

(Kim, 2020; Sedarmayanti, 2007; Surahman et al., 

2019; Uğur, Akkoyunlu, & Kurbanoğlu, 2011). 

In this case, students design a mathematical model 

in the form of a meaningful product (paper or 

work). Furthermore, students compile reports and 

presentations/ publications of project results. At 

this stage, students use their thinking skills and 

communication skills by connecting the ideas and 

concepts they have to find solutions. These skills 

are used to develop and solve problems to compile 

reports in the form of work. The work is then 

presented to other groups to evaluate their 

thinking processes and the skills they use in 

solving problems. Students can interpret the 

solution by concluding appropriately (Lac, 2017; 

Singh & Sharma, 2020). 

Based on the description above, it can be 

concluded that Project Based Learning (PBP) is a 

learning activity that uses a project/activity as a 

learning process to achieve attitudes, knowledge, 

and skills competencies. The emphasis of learning 

lies in students' activities to produce products by 

applying skills to research, analyze, create, and 

present learning products based on real 

experiences. The product in question results from 

a project in the form of designs, schemes, written 

works, works of art, works of technology/ crafts, 

and others. This approach allows students to work 

independently or in groups to produce real 

products (Adams, 2014; Hanline, Hatoum, & 

Riggie, 2012). 

 

Communication Skills 

Partnership for 21
st 

Century Skills (P21) (2009) 

identifies 21st-century skills into several aspects, 

namely life and career skills, learning and 

innovation skills-4Cs, information, media, and 

technology skills. Among the three aspects, 

learning and innovation skills are essential aspects 

for students to master. This aspect includes critical 

thinking (critical thinking), communication 

(communication), collaboration (collaboration), 

and creativity (creativity), which is then 

abbreviated and known as 4Cs (Kindell, Keady, 

Sage, & Wilkinson, 2017; Vining, 2011; 

Wilkinson, Perry, Blanchard, & Linsell, 2008). 

Communication skills refer to identifying, 

accessing, utilizing, and optimizing 

communication tools and techniques to receive 

and convey information to other parties. Based on 

experts' opinions about communication skills, in 

this study, understanding the meaning of 

communication skills in 4C Skill is to fulfill 

several things (1) Good at issuing ideas and 

thoughts effectively both orally, in writing 

nonverbally in various forms and context. (2) 

Listening effectively to describe the meaning, 

knowledge, values, attitudes, and interests. Use 

communication for various purposes (such as to 

inform, instruct, motivate, and persuade). (3) Uses 

multiple levels of media and technology and 
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knows how to measure their impact and 

effectiveness. (4) Communication effectively in 

various environments (including multilingual and 

multicultural) (Chen, 2011; Gray, 2010). 

 

To master these 21st-century skills, the 

components of these skills must be integrated into 

learning. Beers (Jones, 2011; Kupritz & Hillsman, 

2011) suggests a fundamental principle in 

integrating 21st century skills in learning as an 

effort; (a) Connecting material into applications 

and real-world problem situations so that students 

realize that what they are learning is related to 

everyday life, (b) Emphasis on deep 

understanding in learning by focusing on projects 

and problems that ask students to use material that 

has been learned in new ways and disseminates 

understanding to other students through 

collaboration, (c) Help students understand and 

monitor the thought processes they use by 

including metacognitive activities that ask 

students to reflect on the structure of thinking and 

the effectiveness of the thinking strategies used, 

(d) The use of technology to help students access, 

analyze, organize, and share what they learn and 

allow students to put tools according to the task 

independently, (d) Provide opportunities for 

students to become "creators as well as consumers 

of information g published "Apple in Beers (2012) 

by providing the opportunity to create and verify 

input in appropriate collaboration and evaluate 

other contributions, (e) Linking students in 

solving complex problems that require high order 

thinking (HOT) and the application of materials 

and the results in New perspectives and solutions 

to problems, (f) Providing opportunities for 

students to work collaboratively as long as they 

collect information, solve problems, share ideas, 

and generalize new ideas, (g) Development of life 

and work skills by creating opportunities for 

students to become learners independent who are 

responsible for their learning and who learn how 

to work effectively with others and (h) Help 

students make connections between subjects, 

concepts and ideas and others, including what is 

outside the classroom. So the keys to integrating 

21st-century skills into the classroom are 

application, connection, and participation (Ditton-

Phare et al., 2015; Hamilton et al., 2014). 

Communication skills refer to identifying, 

accessing, utilizing, and optimizing 

communication tools and techniques to receive 

and convey information to other parties. Based on 

experts' opinions about communication skills, in 

this study, understanding the meaning of 

communication skills in 4C Skill is to fulfill 

several things (1) Good at issuing ideas and 

thoughts effectively both orally, in writing, and 

nonverbally in various forms and context. (2) 

Listening effectively to describe the meaning, 

knowledge, values, attitudes, and interests. Use 

communication for various purposes (such as to 

inform, instruct, motivate, and persuade). (3) Uses 

multiple levels of media and technology and 

knows how to measure their impact and 

effectiveness. (4) Communication effectively in 

various environments (including multilingual and 

multicultural) (Faucett et al., 2018; Patell, 

Gutierrez, Lee, & Neuendorf, 2018; Tu, Togher, 

& Power, 2011). 

Methods  

  

This study was designed using a quasi-

experimental design. This research design has two 

groups, namely the experimental group and the 

control group. The subjects in this study were 

students of SMP Nurul Huda class VIII. The 

instruments used in data collection were 1). Test 

questions to measure students' initial abilities and 

2). Observation sheet to observe learning activities 

(Creswell & Creswell, 2018; Sugiyono, 2015; 

Wahyuni, Wiyono, Atmoko, & Hambali, 2019).  

 

Result  

  

The distribution normality test was analyzed using 

the Kolmogorov-Smirnov Test formula. Based on 

this analysis, it is known that the pretest data for 

the control and experimental classes, the post-test 

data for the control and experimental classes, as 

well as the questionnaire data spread according to 

the normal distribution, which is distributed 

according to the Ebbing Gauss standard curve 

principle. After the prerequisite test was carried 

out, the test was carried out on class VIII students. 

Hypothesis testing used in this study is to 

determine whether there is a significant 

relationship between the project geometry 
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learning model and students' communication skills 

(Creswel, 2009). 

The results of the study indicate that there is a 

significant relationship between the project-based 

learning model and students' communication 

skills. This is evidenced by the results obtained, 

namely the sign value of 0.000 <0.05, so Ho is 

rejected and accepts Ha, which means there is an 

interaction of project-based learning models on 

student communication skills. This is evidenced 

by the results of a questionnaire that researchers 

have conducted on students. 

Based on the preceding, it is found that the 

Project-based learning model is a model that uses 

projects/activities as a means of learning by 

presenting real problems that can train students' 

communication skills so that in the end, students 

can solve problems by producing a product (paper 

or work) on the learning process. Evidence in the 

field shows that student learning outcomes have 

improved, mostly seen in student communication 

skills. Difficulties with learning materials can be 

minimized in the learning material and other 

related material sections because many 

mathematics subjects are interrelated. 

Understanding the concepts and properties of 

learning materials has also begun to be well 

received. The previous understanding of learning 

material is starting to be suitable for acceptance, 

increased skills when using learning ideas in 

finding mathematical solutions related to 

mathematics, and class conditions conducive to 

learning. 

Discussions  

  

Sceidel (Lee et al., 2018) argues that we 

communicate primarily to state and support self-

identity, build social contact with those around us, 

and influence others to feel, think, or behave the 

way we want. However, the essential purpose we 

communicate is to control our physical and 

psychological environment. Meanwhile, 

communication has two functions; the first is a 

social function, namely for pleasure, to show 

bonds with others, build and maintain 

relationships. Second, the decision-making 

function decides whether or not to do something 

at a particular time (Benassi et al., 2018; Murtono, 

Utaminingsih, & Zamroni, 2020; Zamroni, 

Muslihati, Lasan, & Hidayah, 2020). 

Today, some teachers are still concerned about 

content coverage, which can be distinguished by 

their efforts to tell students everything they need 

to know. However, as a consequence of the 

implementation of the 2013 curriculum, which is 

better known as 'K-13' in Indonesia, there are 

teachers who may already believe that students 

can understand critical thinking, communication, 

and collaboration skills, which are referred to as 

the 'Four C's' (Coffelt, Grauman, & Smith, 2019). 

To focus on providing 4C skills, learning should 

outline critical thinking and problem solving, 

communication and collaboration, and creativity 

and innovation (Partnership for 21st Century 

Skills, 2011). The communication and 

collaboration aspect means that students know 

how to effectively articulate thoughts and ideas 

through oral, written, or nonverbal 

communication. Students must also listen 

effectively to translate or describe the meaning of 

knowledge, values, attitudes, and goals. They also 

have to communicate in various groups and 

different environments (Bastomi, 2018). 

Partnership for 21
st
 Century Skills (P21) (2009) 

identifies 21st-century skills into several aspects, 

namely life and career skills, learning and 

innovation skills-4Cs, information, media, and 

technology skills. Among these three aspects, 

learning and innovation skills are essential aspects 

to be mastered by students. This aspect includes 

critical thinking (critical thinking), 

communication (communication), collaboration 

(collaboration), and creativity (creativity), which 

is then abbreviated and known as 4Cs. 

Specifically, communication skills refer to 

identifying, accessing, utilizing, and optimizing 

communication tools and techniques to receive 

and convey information to other parties. In line 

with P21, NEA (2002) strengthens that in order to 

achieve success and be able to compete in a global 

society, students must be experts and have skills 

as communicators, creators, critical thinkers, and 

collaborators (Coffelt et al., 2019; Coffelt & 

Smith, 2020). 

Communication (communication) Communication 

can be defined in various ways, but P21 defines 

communication skills as communicating clearly, 

including the following criteria: (a) Clever in 

issuing ideas and thoughts effectively both orally, 

in writing, and nonverbally in various forms and 
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contexts. (b) Listening effectively to describe 

meanings, knowledge, values, attitudes, and 

interests. (c) Use communication for various 

purposes (such as to inform, instruct, motivate, 

and persuade). (d) Use multiple levels of media 

and technology and know-how to measure their 

impact and effectiveness. (e) Effective 

communication in various environments 

(including multilingual and multicultural) (Miller, 

Nash, & Fetty, 2014; Wazis, 2018). Degeng, 

(1998) states that learning is an effort to teach 

students. Learning is also stated as a process of 

environmental regulation to learn (Santrock, 

2017). It can be concluded that learning is the 

teacher's effort to regulate the environment to 

learn quickly. There are three learning variables: 

learning conditions, learning methods, and 

learning outcomes (Lee et al., 2018; Zimmerman 

& Kulikowich, 2016). With the students' 

communication, they could influence learning 

outcomes, one of which was problem-solving 

abilities. 

Conclusion  

 

There is a significant relationship between the 

project-based learning model and students' 

communication skills. Student communication 

skills taught using project-based learning models 

are better than those taught using conventional 

learning models. Based on the findings of the 

research that has been done and the above 

conclusions, it is recommended that (1) The 

project-based learning model can be used as an 

alternative learning model to improve students' 

communication skills, (2) The project-based 

learning model is very appropriate for students 

who have skills. Student communication is high, 

(3) For students who have poor communication 

skills, the teacher must pay more attention to 

monitoring and directing these students to 

continue to improve their communication skills 

and (4) For further research it is suggested to be 

able to develop existing variables so that this 

study more perfect. 
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