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Abstrak 
This study aims to test the effectiveness of learning mathematics after applying Project Based Learning 
(PjBL) with performance assessments on students' mathematical reasoning abilities and analyzing students' 

mathematical reasoning abilities in terms of self-confidence in PjBL learning with performance 

assessments. The research method used is a mixed method with a sequential explanatory design. In this 

study six research subjects were taken based on the level of self-confidence in class X-10 students of SMA 

Negeri 7 Semarang for the 2022/2023 academic year. The results showed that (1) PjBL learning with an 
effective performance assessment of students' mathematical reasoning abilities, and (2) research subjects 

with high self-confidence categories were able to meet all indicators of mathematical reasoning ability to 

present mathematical statements, make conjectures, manipulate mathematics, draw conclusions , checking 

the validity of arguments, and finding patterns of mathematical phenomena; subjects in the medium self-

confidence category only meet the indicators of presenting mathematical statements, making conjectures, 

mathematical manipulation; subjects with low self-confidence category only met the indicators of 

mathematical reasoning ability, namely mathematical manipulation. Recommendations for students with 

low levels of self-confidence who have not been able to achieve indicators of presenting statements, 

making conjectures, checking the validity of arguments, and finding patterns of mathematical phenomena 

by giving assignments independently and doing peer tutoring. 

Kata Kunci: Mathematical Reasoning, Self Confidence, Project Based Learning, Assessment Performance 
 

Abstract 
This study aims to test the effectiveness of learning mathematics after applying Project Based Learning 

(PjBL) with performance assessments on students' mathematical reasoning abilities and analyzing students' 

mathematical reasoning abilities in terms of self-confidence in PjBL learning with performance 

assessments. The research method used is a mixed method with a sequential explanatory design. In this 

study six research subjects were taken based on the level of self-confidence in class X-10 students of SMA 

Negeri 7 Semarang for the 2022/2023 academic year. The results showed that (1) PjBL learning with an 

effective performance assessment of students' mathematical reasoning abilities, and (2) research subjects 

with high self-confidence categories were able to meet all indicators of mathematical reasoning ability to 

present mathematical statements, make conjectures, manipulate mathematics, draw conclusions , checking 

the validity of arguments, and finding patterns of mathematical phenomena; subjects in the medium self-

confidence category only meet the indicators of presenting mathematical statements, making conjectures, 

mathematical manipulation; subjects with low self-confidence category only met the indicators of 

mathematical reasoning ability, namely mathematical manipulation. Recommendations for students with 

low levels of self-confidence who have not been able to achieve indicators of presenting statements, making 

conjectures, checking the validity of arguments, and finding patterns of mathematical phenomena by giving 

assignments independently and doing peer tutoring. 
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INTRODUCTION  

Programme for International Student Assessment (PISA) 2015 in the OECD (2018) states 
that there are 7 fundamental mathematical abilities that underlie the occurrence of mathematical 

processes, namely communication, mathematization, representation, reasoning and,formulate a 

strategy to solve, using symbolic, formal, and technical language as well as operations, and using 

mathematical teaching aids. Based on these seven abilities, reasoning ability is one of the 
mathematical abilities that has a central role in achieving the goals of learning mathematics. 
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National Council of Teachers Mathematics (NCTM, 2000) reveals that reasoning ability is the 

ability to do mathematics, will not be separated from mathematical activities, meaning that 

someone who does mathematics, will not be separated from reasoning activities. 

Reasoning is a very important mathematical ability, but the achievement level of 
Indonesian students in this ability is still low. Based on the results of studies conducted Trends in 

International Mathematics and Science Study (TIMSS) 2015, Indonesia was ranked 45th out of 

50 participants in mathematics lessons from various countries with a score of 397 and the 

maximum TIMSS score reached 700 (Rahmawati, 2016). TIMSS 2015 results show that the 
abilities of Indonesian students are the weakest in terms of content and cognitive level reasoning. 

Besides that, reasoning internationally is also weaker than content and other cognitive levels. So 

that the fact is obtained that students' mathematical reasoning abilities are still low and require 
special attention.  

It was proven in the preliminary study by giving initial ability test questions to 72 students 
at  SMAN 7 Semarang, Semarang City, the result was that students were able to solve problems 

in the questions, but the student's answers only wrote down the results of their calculations using 

the appropriate concept. Students also do not provide clear arguments to make conclusions from 
the questions given. One of the students' work which shows low mathematical reasoning ability 

states that indicators of mathematical reasoning ability, namely compiling evidence, and giving 

reasons or evidence for several solutions are still lacking. There are still many students who 
cannot compile evidence, and provide reasons or evidence for several solutions  that have been 

done. 

Students' mathematical abilities are not only influenced by mathematical reasoning as a 
cognitive aspect, but are also influenced by self confidence or self-confidence as one of its 

affective aspects (Ahmad et al., 2018). Abdallah & Gasm (2015)provide information that self-
confidence influences oral communication and students' academic success. This can be seen from 

the students who scored high on the self-confidence questionnaire also scored high on the verbal 

test of oral communication and academic achievement. Research by Syam & Amri (2017) also 
states that self confidence is able to support students' motivation and success in learning 

mathematics, because self-confidence affects learning achievement. This statement is supported 

by Yates in Hendriana (2017) who argues that self-confidence is very important for students to be 
successful in learning mathematics. With self-confidence, students will be more  motivated  and  

prefer  to study mathematics, so that in the end it is hoped that the mathematics learning 

achievement achieved will also be more optimal. 

Based on this study, it is necessary to pay attention to learning activities that can support 
the development of students' mathematical reasoning abilities. The success of learning activities 
can be influenced by the selection of appropriate learning models. One of the learning models that 

can be used is project-based learning orProject Based Learning( PjBL). PjBL is a learning model 

that uses contextual learning. Students play an active role in solving a problem, making decisions, 
researching, presenting, and creating documents (Sauri, 2017). PjBL can affect students' 

mathematical abilities because students are directly involved in designing, making, and displaying 

products that are used to solve real-world problems (Yunita et al., 2021). Students are given 

projects that are complex and quite difficult but complete and realistic which can then be given 
sufficient assistance so that students can complete the task (Berhitu et al., 2020). The use of PjBL 

provides opportunities for students to explore realistic problems and gain in-depth knowledge so 

that students' reasoning abilities will increase (Ismaya et al., 2018). PjBL is a learning model that 
is recommended for use in the independent curriculum (Dewi, 2022). 

Based on the learning guide and assessment of the independent curriculum in Kemdikbud 
Ristek (2022) the implementation of learning must not only provide quality, interactive, and 

contextual learning experiences to students, throughout the learning process assessments must 

also be carried out to find out the extent to which learning objectives have been achieved by 
students. One of the appropriate assessments for PjBL learning is a performance assessment. 

Performance assessment is an assessment that requires students to demonstrate and apply their 

knowledge in various contexts according to the desired criteria. Performance assessment can take 
the form of practice, produce products, carry out projects, or create portfolios (Kemdikbudristek, 



Jurnal Mercumatika : Jurnal Penelitian Matematika dan Pendidikan Matematika ISSN: 2548-1819 

Vol. 7, No 2, April 2023, pp. 58-68  60 

 

Marfu’ah et.al (The Effectiveness of Project Based Learning....)  

2022). In line with that, Susilo & Pertiwi (2015) also stated that performance assessment is a 

procedure for giving assignments to students in order to gather information about the extent to 

which students have just learned. This is also supported by Tejeda & Gallardo (2021) who reveal 
that by using a performance assessment it can be seen whether students can relate their 

knowledge with real life situations. In addition, the assessment makes it easier for teachers in the 

learning process to measure all student competencies (Safitri et al., 2017). Performance 
assessment can also reflect students' learning attitudes, understanding of subjects and learning 

difficulties (Sorour et al., 2015). Instruction based on performance assessment increases the 

abilities students must master and increases students' self- confidence because they will feel more 

competent in working on math problems (Omidi & Sridhar, 2012). One reason is that 
mathematics teachers should integrate task-based performance assessments into their students' 

practice (Svihla et al., 2019). Paying attention to the background, the ability of mathematical 

reasoning is viewed from self confidence on Project Based Learning using performance 
assessment is very necessary. 

METHOD  

The research method used is a mixed method (mixed method) by design sequential 
explanatory where the analysis of quantitative data in the first stage is followed by analysis of 

qualitative data to strengthen the quantitative results. Quantitative research design usingTrue 

Experimental DesignshapedPosttest-Only Control Group Design. 

The research procedure begins with the first stage, namely pre-field by observing at SMAN 

7 Semarang followed by making learning tools and instruments that are tested on expert 

validators. The second stage is field work by giving treatment to the experimental and control 

classes. The experimental class is given learningProject Based Learning (PjBL) with a 
performance assessment while the control group received PjBL learning. After the treatment, both 

classes were given posttest mathematical reasoning abilities and scales of self confidence. Based 

on the results posttest Mathematical reasoning abilities were tested for the effectiveness of 
learning with the help of the RStudio application while based on the results of the scale self 

confidence determined research subjects who will be interviewed to analyze the ability of 

mathematical reasoning abilities in terms of self confidence. 

The population in this study were class X students of SMAN 7 Semarang even semester 
2022/2023. The sample in this study were students in class X-10 as the experimental group who 

received PjBL learning with a performance assessment while students in class X-9 as the control 

group received PjBL learning. The research sample was taken using the technique cluster random 
sampling. After the students from the two classes were taught with different treatment for three 

meetings, it was continued by giving Mathematical Reasoning Ability Tests and a Likert scale to 

measure self confidence learners. Test questions and Likert scales have previously been validated 
by experts and tested on classes other than samples that have received opportunity material.  

Furthermore, in qualitative research, subject selection was carried out using techniques 

purposive sampling from the acquisition of a scale score self confidence. There were 6 subjects 

selected for analysis and interviews, namely two subjects with self confidence high, two subjects 
with self confidence medium, and two subjects with self confidence low. Interviews were used to 

determine students' Mathematical Reasoning Ability at each level of self confidence. 

Data analysis in this study includes quantitative data analysis and qualitative data analysis. 

Quantitative data analysis includes initial data analysis and final data analysis. The data used in 
the initial data analysis is the initial value of students' mathematical reasoning abilities. The initial 

values of the samples were tested for normality, homogeneity, and average similarity. The final 

stage of data analysis included prerequisite tests (normality and variance) and three hypothesis 
tests that were used to answer the problem formulation of PjBL learning effectiveness with 

performance assessment of students' mathematical reasoning abilities. 

Qualitative data analysis is used to describe students' mathematical reasoning abilities in 
terms of self confidence on PjBL learning with performance assessment. Qualitative data analysis 

techniques include data reduction, data presentation, and drawing conclusions. Triangulation is 

used to test the validity of qualitative research. The triangulation used is technical triangulation 



Jurnal Mercumatika : Jurnal Penelitian Matematika dan Pendidikan Matematika ISSN: 2548-1819 

Vol. 7, No 2, April 2023, pp. 58-68  61 

 

Marfu’ah et.al (The Effectiveness of Project Based Learning....)  

which is carried out by checking the data obtained from the same source but with different 

techniques, namely using tests of mathematical reasoning abilities, psychological scales, and 

interviews. 

RESULTS AND DISCUSSION  

In the early stages, initial value data analysis was carried out to determine the initial state 

of the two samples. 

 

Normality test 

Test for normality using the help of the Rstudio application. Criteria for normality test if 

the value is significant       means that the data is normally distributed and vice versa. 

 
Figure 1. Initial Value Data Normality Test Results 

Based on Figure 1 it can be seen that the significant value in the experimental class (X-10) 

=             and control class (X-9) =            . Therefore, it can be concluded that 

the experimental class and control class data are normally distributed.  

Homogeneity Test 
The homogeneity test is used to determine whether the variance of the initial sample value 

is homogeneous or not. Testing the homogeneity of the data using test Lavene with the RStudio 

application. Homogeneity test criteria if the value is significant       means that the data comes 

from a population that has a homogeneous variance and on the contrary. 

 
Gambar 2. Hasil Uji Homogenitas Data Nilai Awal 

Based on Figure 2 it can be seen that the significant value of the Lavene test          
    . Therefore, it can be concluded that the sample comes from a population that has a 

homogeneous variance. 

Average Similarity Test 

The average similarity test is used to determine whether the initial average values of the 

two samples are the same. Testing the average similarity using independent sample tests with 

RStudio. The test criteria for the similarity of the mean and the sample if the value is significant 

      means that there is no difference between the average initial value of students in the 
experimental class and control class, and vice versa. 

 
Figure 3. Results of the average similarity test of initial value data 

Based on Figure 3 it can be seen that the value is significant (2-tailed)            . 

Therefore, it can be concluded that there is no difference in the average initial scores of 

experimental and control class students.  

Preliminary data analysis shows that the sample comes from a population with normal 
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distribution, homogeneous variance, and has the same average value. Therefore, it can be 

concluded that the initial state of the sample is the same. 

After the initial data analysis was carried out, the sample was given treatment, namely the 
application of the learning modelProject Based Learning (PjBL) with performance assessment in 

the experimental class and the application of learning modelsProject Based Learning(PjBL) in the 

control class. After learning, the sample is given a Mathematical Reasoning Ability Test (TKPM) 
whose results are analyzed to answer the formulation of the problem regarding the effectiveness 

of PjBL learning with a performance assessment of students' Mathematical Reasoning Ability 

(KPM) as follows. 

 

PjBL learning effectiveness with performance assessment of students' KPM 

The PjBL Learning Model with performance assessment is said to be effective against 

KPM participants if they fulfill the three hypothesis tests that have been set. Before testing the 
hypothesis, it is necessary to do a prerequisite test, namely the normality test using Chi-Square 

Test and test different variance using Lavene Test with the help of Rstudio as follows. 

Normality test 
Test for normality using the help of the Rstudio application. Criteria for normality test if 

the value is significant       means that the data is normally distributed and vice versa. 

 
Figure 4. Normality Test Results 

Based on Figure 4 it can be seen that the significant value in the experimental class (X-10) 

=             and the control class (X-9) =            . Therefore, it can be concluded 
that class data experimental and control class are normally distributed. 

Variance Test 
The homogeneity test is used to determine whether the variance of the initial sample value 

is homogeneous or not. Testing the homogeneity of the data using test Lavene with the RStudio 

application. Homogeneity test criteria if the value is significant       means that the data comes 

from a population that has a homogeneous variance and on the contrary. 

 
Figure 5. Homogeneity Test Results  

Based on Figure 2 it can be seen that the significant value of the Lavene test          
    . Therefore, it can be concluded that the sample comes from a population that has a 
homogeneous variance. 

Hypothesis I 
The first hypothesis in this study is the classical completeness test which is calculated using 

the one sample proportion test (right side) assisted by RStudio. Classical completeness in this 

study if more than 75% of students receive PjBL learning by assessment performance gets a value 

with a minimum limit of 70. Based on the calculation, the p-value is obtained 0,006177 < 0,05, 
so rejected and it can be concluded that KBKM gets PjBL learning performance assessment with 

a minimum of 70 completeness criteria and achieves classical mastery. 

Hypothesis II 
The average similarity test (right side) is used to test whether the average KPM of students 

who receive PjBL learning performance assessment is higher than the average KPM of students 

who receive PjBL learning. Based on the calculation obtained p-values 0,003163 < 0,05, so 

rejected   . This means students with PjBL learning with performance assessments were better 

than the average results of students' mathematical reasoning abilities using PjBL learning. 
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Hypothesis III 
The different proportion test was used to determine the difference in the number of students 

who achieved completeness of mathematical reasoning abilities who were taught using PjBL 
performance assessment and the number of students who achieved completeness of mathematical 

reasoning abilities who were taught using PjBL. Based on the calculation obtained p-values 

0,001855 < 0,05, so it is rejected. This means the proportion of students' mathematical 

reasoning abilities those who have completed learning to use PjBL with performance assessments 

are better than the proportion of mathematical reasoning abilities of students who have completed 

learning to use PjBL learning. 
Learning is said to be effective if: (1) the mathematical reasoning ability of students taught 

by PjBL learning with classical completion performance assessment is more than 75%, (2) the 

average mathematical reasoning ability of students taught by PjBL learning with performance 
assessment is better from the average mathematical reasoning ability of students who were taught 

by PjBL learning, (3) the proportion of students who completed learning who were taught by 

PjBL learning with performance assessment was better than the proportion of students who had 
completed learning who were taught by PjBL learning. PjBL learning with an effective 

performance assessment of students' KPM because the learning syntax applied in class is able to 

guide students to get used to doing mathematical reasoning in solving given problems. The results 
of research by Hasibuan et al., (2022) the PjBL learning model is able to improve students' 

mathematical reasoning abilities and mathematical dispositions, as well as students' responses to 

positive PjBL learning. According to Arivina et al., (2017) learning using performance 

assessment can improve students' mathematical reasoning abilities. 

The KPM description of students in terms of self confidence on PjBL learning with 

performance  assessment 

Classification Self Confidence 

Classification self-confidence conducted on 36 students in the experimental class (X-10) 

using a scale of self confidence which has been validated by experts and tested for validity and 
reliability. Scale self confidence consists of 40 statements. Based on the interpretation of the scale 

score self confidence, students who get scores       classified as students with levels self 

confidence high, 107-156 levels self confidence medium, dan      level self confidence low. 

Based on the results of the classification there are 5 students with levels of self confidence high, 
25 students with level self confidence medium, and 6 students with levels self confidence low. 

Six students were selected as subjects for conducting interviews to describe the KPM of 

experimental class students in terms of self confidence. The research subjects consisted of 2 
students with level self confidence high, 2 students with level self confidence medium, and 2 

students with level self confidence low. 

Subject with Self Confidence High 

 
 

 

 
 

 

 
 

 

 

Figure 6. Mathematical Reasoning Ability Test (TKPM) Questions 
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Based on the TKPM questions in Figure 6, the results of TKPM's work with KPM 

indicators are obtained which include presenting mathematical statements, making conjectures, 

mathematical manipulation, checking the validity of arguments, and finding patterns from the 
subject's mathematical symptoms with categories of self confidence height as follows. 

Figure 7. Completion of Subject QuestionsSelf Confidence High 

Based on the results of the students' work shown in Figure 7, it was found that the subject's 

answers had demonstrated mathematical reasoning abilities. This is shown by the subject being 
able to understand the problem and solve the problem appropriately. able to answer questions 

using tables to look for possible answers correctly so that indicators of presenting mathematical 

statements orally, in writing, pictures, and diagrams are fulfilled. The subject was able to make 

the correct solution process steps, this was seen to look for possible dice wins. The subject 
calculated using a sample point table so that the indicator made an assumption (conjectures) is 

fulfilled. The subject can accurately explain problem solving in the questions so that the 

indicators of manipulating mathematics are met. The subject can determine the dice with the 
probability of winning based on the highest number so that the indicator finds a pattern from the 

mathematical phenomena. The subject uses probability theory to check the validity of the 

question statements by utilizing sample point tables. This shows that the Subject meets the 

indicators of presenting mathematical statements, making conjectures, manipulating mathematics, 
finding patterns of mathematical phenomena, and checking the validity of arguments. When the 

results of students' work are triangulated by interviews, in answering each question, ensure the 

results of the work that students have written clearly and in detail. 

Subject with Self Confidence Medium 

 

 
Figure 8. Completion of Subject Questions Self Confidence Medium 

Based on the results of the students' work shown in Figure 8, it was found that the subject's 

answers had demonstrated mathematical reasoning abilities. This is shown by the subject being 

able to understand the problem and solve the problem appropriately. able to answer questions 
using tables to look for possible answers correctly so that indicators of presenting mathematical 

statements orally, in writing, pictures, and diagrams are fulfilled. The subject was able to make 

the correct solution process steps, this was seen to look for possible dice wins. The subject 

calculated using a sample point table so that the indicator made an assumption (conjectures) is 
fulfilled. The subject can accurately explain problem solving in the questions so that the 

indicators of manipulating mathematics are met. Subject can determine the dice with the 

possibility of winning based on the highest number so that the indicators find patterns from 
mathematical symptoms are fulfilled. The subject uses probability theory to check the validity of 

the question statements by utilizing sample point tables. Subjects can provide conclusions 

correctly on questions based on problem solving. This shows that the subject meets the indicators 
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of presenting mathematical statements, making conjectures, manipulating mathematics, finding 

patterns of mathematical phenomena, checking validity, and drawing conclusions. When the 

results of students' work are triangulated with interviews, the indicators check the validity of the 
arguments and find patterns of a mathematical phenomenon that are not met because the subject 

is unable to provide a detailed explanation, while the answers are written based on consideration 

of the answers of his friends. So, subjects with category self-confidence while only fulfilling three 
indicators of mathematical reasoning ability, namely indicators of presenting mathematical 

statements, making conjectures, and mathematical manipulation. 

 

Subject with Self Confidence Low 

 

 
Figure 9. Completion of Subject Questions Self Confidence Low 

Based on the results of the students' work shown in Figure 9, it was found that the subject's 

answers had not demonstrated mathematical reasoning abilities. It can be seen that the subject did 

not write down how to get an answer. Subject S-06 was unable to answer question number 3 
using the method to find possible answers correctly so that the indicators presenting mathematical 

statements orally, in writing, pictures and diagrams were fulfilled. The subject has not been able 

to make the steps for the solution process correctly, it can be seen that the subject did not write 

down where to get the chance to win so that the indicator made a guess (conjectures) not fulfilled. 
The subject can explain problem solving on the questions so that the indicators of manipulating 

mathematics are met. the subject can determine the dice with the probability of winning based on 

the highest number without using the calculation of the probability formula so that the indicator 
finds patterns from mathematical symptoms that are not fulfilled. Subjects were unable to use 

probability theory to check the validity of the question statements by utilizing sample point tables 

and probability formulas. This shows the subject by category self confidence low meets the 
indicators of mathematical manipulation but does not meet the indicators of presenting 

mathematical statements, checking validity, making conjectures, mathematical manipulation and 

finding patterns of mathematical phenomena. 

Based on the results of the research, in general students with self confidence have a high 
ability to solve problems related to mathematical reasoning abilities because self confidence and 

KPM have a positive correlation (Faudziah et al., 2019). In addition, Kusumawardani (2018) also 

stated that self confidence has a positive influence on students' KPM. 
Learners by category self confidence being able to solve problems related to mathematical 

reasoning abilities. Self learners' confidence low students have good reasoning abilities in almost 

all indicators of mathematical reasoning abilities. Students who are able to meet the indicators of 

mathematical reasoning ability, namely presenting mathematical statements orally, in writing, 
pictures, and diagrams, submit conjectures (conjectures), and perform mathematical 

manipulations. Whereas for the other three indicators, namely drawing conclusions, checking the 

validity of an argument and finding patterns or properties of all mathematics to make 
generalizations cannot be fulfilled because the subject has not been able to utilize information 

from what is known and what is asked to get solutions. This is in accordance with the results of 

the questionnaire self confidence on the indicator of believing in one's own abilities that have not 
been obtained by the subject, so that the subject does not have good self confidence 

(Setyaningrum et al., 2017). 

Based on the results of the study, students with low self confidence cannot solve problems 

related to KPM because students are passive so it is difficult to understand the problems that 
cause students to be lazy or unable to solve problems. So that students do not get optimal results 

and are unsure of the results they get. Evidenced by the results of the work of students with self 

confidence low only able to meet the indicators of mathematical manipulation. This is reinforced 
by the research results of Susanti et al., (2020) that students with low self confidence are not able 

to meet all indicators. 

CONCLUSION  



Jurnal Mercumatika : Jurnal Penelitian Matematika dan Pendidikan Matematika ISSN: 2548-1819 

Vol. 7, No 2, April 2023, pp. 58-68  66 

 

Marfu’ah et.al (The Effectiveness of Project Based Learning....)  

Based on the results and discussion of the research on class X students of SMA Negeri 7 

Semarang, the following conclusions can be drawn: (1) PjBL learning model with an effective 

performance assessment of the Mathematical Reasoning Ability (KPM) of class X students of 
SMA Negeri 7 Semarang, and (2) subject with self confidence high able to meet all KPM 

indicators, namely presenting mathematical statements, making conjectures, performing 

mathematical manipulations, checking the validity of arguments, and finding patterns of a 
mathematical phenomenon; subject by category self confidence currently only fulfilling the 

indicators of presenting mathematical statements, making conjectures, and performing 

mathematical manipulations; subject by category self confidence low only able to meet the 

indicators of doing mathematical manipulation. The recommendation that can be given is that 
PjBL learning with performance assessment is advised to continue to be developed and try to 

apply it to other materials because this learning is effective for students' KPM. Another 

recommendation is to provide a scale of self confidence in the experimental class before learning 
to see self confidence students so that later when implementing learning researchers can give 

special attention to students with low self confidence by giving independent assignments and peer 

tutoring(peer teaching). 
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