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Abstract 

The mathematical literacy of students at SMP Negeri 26 Semarang is not yet optimal. 
This research aims to determine learning mastery, average student mathematical 
literacy, the influence of learning motivation on mathematical literacy, and describe 
students' mathematical literacy in terms of learning motivation in class using a project 
based learning model assisted by live worksheets. This research used a mixed-method 
explanatory sequential design. The quantitative method in this research used a true 
experimental design with a posttest-only control group design involving two groups 
as an experimental group and a control group.The population of this study was class 
VIII of SMP Negeri 26 Semarang. The sample for this research was class VIII-G as 
the experimental class and class VIII-E as the control class taken using simple random 
sampling techniques. The subjects of this research consisted of 2 students in each 
category of high, medium and low learning motivation who were selected using 
purposive sampling technique. The results of this research show that: (1) students' 
mathematical literacy in Project Based Learning with Liveworksheet assistance has 
reached the actual completion limit; (2) the average mathematical literacy of students 
in Project Based Learning assisted by Liveworksheets is better than the average 
mathematical literacy of students in Problem Based Learning; (3) There is an influence 
of learning motivation on students' mathematical literacy with a percentage of 42.8%; 
(4) Subjects with high learning motivation have high mathematical literacy abilities 
because they tend to be able to fulfill the three indicators well. Subjects with moderate 
learning motivation have moderate mathematical literacy abilities, because there are 
still indicators that have not been met properly. Subjects with low learning motivation 
have low mathematical literacy abilities, because they do not fulfill the three indicators 
well. 

© 2023 Published by Mathematics Department, Universitas Negeri Semarang 

1.  Introduction 

Education is a conscious and planned effort carried out by educators to develop students' potential and to 
achieve the goals of learning activities both inside and outside classroom. In the 21st century and the era of 
the industrial revolution 4.0, education has become an important element in ensuring students to have the 
skills to learn and innovate, as well as the skills to use technology and information media (Muliastrini, 
2020). Education also plays a role in preparing qualified human resources who are competent in the 
development of technology and science. 

One of the sciences that can support improving the quality of human resources is mathematics (Nitasari 
et al., 2018). Mathematics is one of the basic sciences that has an important role in everyday life and also 
in the development of science and technology. Mathematics learning is a process where students actively 
construct knowledge. Regulation of the Minister of National Education Number 20 based on Content 
Standards, it states that the purposes of learning mathematics in Indonesia are for students to have the ability 
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to: (1) understand mathematical concepts, explain the interrelationships between concepts and apply 
concepts or logarithms, accurately, flexibly, efficiently, and precisely in solving problems, (2) using 
reasoning on patterns and properties, performing mathematical manipulations in making generalizations, 
compiling evidence, or explaining mathematical ideas and statements, (3) solving problems which include 
problem solving abilities, designing mathematical models, completing models and interpreting the solutions 
obtained , (4) communicating ideas with symbols, tables, diagrams, or other media to clarify situations or 
problems, and (5) having an attitude of appreciating the use of mathematics in life, namely having curiosity, 
concern, and interest in learning mathematics, as well as attitudes tenacious and confident in problem 
solving. 

Based on the five goals of learning mathematics listed in Permendiknas Number 20, the goals of learning 
mathematics refer to aspects of mathematical literacy. Mathematical literacy is a combination of abilities 
that students must have (Roikhatul Jannah et al., 2021). Mathematical literacy is an individual's ability to 
be able to formulate, use, and interpret mathematics in various contexts, including the ability to reason 
mathematically and use concepts, procedures, and facts as tools to describe, explain, and predict a 
phenomenon or event (OECD, 2003 ). In understanding the use of mathematics in everyday life, 
mathematical literacy has an important role (Putra et al., 2016). 

The importance of mathematical literacy is apparently not in line with the existing mathematical literacy 
in Indonesia. This can be seen from the results of the Program for International Students Assessment (PISA) 
survey conducted by the Organization for Economic Cooperation and Development (OECD) in 2018 which 
shows that the mathematical literacy of students in Indonesia is still below the international average score. 
Indonesia is ranked 72nd out of 78 participating countries with an average mathematics literacy score of 
379, while the OECD average score is 487. Based on these scores, mathematics literacy in Indonesia is still 
relatively low. 

The low mathematical literacy in Indonesia is caused by several factors, one of which is the learning 
model used (Mujib et al., 2020). According to Roikhatul Jannah et al., (2021) one learning model that can 
develop students' mathematical literacy is a project-based learning model. This is in line with Ayuningtyas 
& Dhewy's research (2018) which states that learning with a project-based learning model is suitable 
learning to improve literacy skills. Through the project based learning model, students not only learn in 
theory but students also learn practically in real life. Project-based learning provides opportunities for 
students to investigate real problems that allow them to acquire new knowledge (Serin, 2019). The Project 
Based Learning model or often abbreviated as PjBL, is a student-centered project-based learning model 
that places the teacher as an effective facilitator in contextual learning related to real life situations 
(Ratnasari et al., 2018). 

Another factor that influences mathematical literacy is learning motivation. Fatchurrohman et al., (2022) 
stated that learning motivation has an important role in developing students' mathematical literacy. The 
higher the learning motivation, the higher the mathematical literacy ability (Faiqoh et al., 2020). Motivation 
to learn is a driving force from within and outside the individual to carry out a learning activity so as to 
foster a sense of enthusiasm for learning (Monika & Adman, 2017). Learning motivation that exists in every 
student can generate a mental urge to carry out learning activities so as to achieve the desired goals (Rahayu 
& Hartono, 2016). Student motivation in learning is influenced by several factors. According to Wiseman 
in Jannah & Sontani (2018), factors that can affect student motivation in learning include student aspirations 
or aspirations, student conditions, student abilities, environmental conditions, and dynamic elements in 
learning and teacher efforts in teaching students. Furthermore, one of the factors included in the dynamic 
elements of learning that can influence learning motivation is learning media (Widiyanti & Ansori, 2020). 

Learning media is an important element in the learning process. One of the demands of learning in the 
21st century is the integration of technology as a learning medium to improve student learning skills. There 
are many technologies that can be integrated into mathematics learning, one of which is liveworksheets. 
Referenced from the official website www.liveworksheets.com, liveworksheet is a website that allows 
anyone to convert printed worksheets in the form of word, pdf and others into online worksheets with self-
correction. This interactive worksheet utilizes technology that can be applied in education in the form of 
sound, video, multiple choice, and even in the form of speaking exercises using a microphone. Using 
websites as learning media can increase students' mathematical literacy (Wardono & Mariani, 2019). 
According to Handayani et al. (2022), the use of liveworksheets can increase student involvement in 
learning and also motivate students when learning mathematics. 

The preliminary study was conducted by interviewing one of the mathematics teachers at SMP Negeri 
26 Semarang who revealed that the students' mathematical literacy was not optimal. Many students still 
have difficulty in understanding and solving contextual questions or problems. The teacher mentioned 
several factors that affect students' low literacy skills, one of which was the lack of interest and motivation 
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of students to learn mathematics. This could be seen from the number of students who tend to be passive 
during mathematics learning. In addition, the teacher revealed that learning models and media were also an 
important influence on students' mathematical literacy. 

Based on the description above, the authors intend to conduct research by implementing project-based 
learning assisted by liveworksheets to improve students' mathematical literacy. Therefore, this research 
aims to determine the mastery of classical learning, the average of students' mathematical literacy, the 
influence of learning motivation on mathematical literacy, and to describe students' mathematical literacy 
in terms of learning motivation in class using a project based learning model assisted by liveworksheets.  

2.  Methods 

The type of research used was mixed-method research or combination research. Mix-method is a research 
method that combines quantitative and qualitative methods in collecting, combining, and analyzing research 
data to obtain complete conclusions (Sugiyono, 2021: 523). Sequential explanatory design was the design 
used in this study. Sequential explanatory design is the design of a sequential combination method in which 
the quantitative method is carried out first and followed by the qualitative method (Sugiyono, 2021: 544). 
The quantitative method in this study was used to test mathematical literacy in the liveworksheet assisted 
project based learning model in terms of student learning motivation, while the qualitative method was used 
to describe mathematical literacy in the liveworksheet assisted project based learning model in terms of 
student learning motivation. 

The quantitative method in this research used an experimental design with a true experimental design 
type with a posttest-only control group design. In true experimental design, sample and population selection 
were carried out randomly (random sampling) in both the experimental group and the control group. The 
experimental group was treated with a project based learning model assisted by liveworksheets while the 
control group was treated with a problem based learning model which was usually used by mathematics 
subject teachers. The posttest-only control group design can be seen in table 1. 
Tabel 1.Posttest-Only Control Group Design 

Group Treatment Posttest 
Experiment 𝑋𝑋 𝑃𝑃1 

Control 𝑌𝑌 𝑃𝑃2 

Information: 
X: Treatment in the form of a project based learning model assisted by liveworksheets 
Y: Treatment is in the form of a problem based learning model 
𝑃𝑃1 : Results of the experimental group's mathematical literacy test 
𝑃𝑃2 : Results of the control group's mathematical literacy test 

The location of this research is SMP Negeri 26 Semarang which is located at Jl. Mpu Sendok II, 
Pudakpayung, Banyumanik District, Semarang City, Central Java. The population in this study was all class 
VIII SMP Negeri 26 Semarang. Sampling was done by simple random sampling technique. The sample in 
this study was taken by selecting two classes as an experimental group and a control group. There were two 
variables in this research, namely the dependent variable and the independent variable. The dependent 
variable in this research was students' mathematical literacy  while the independent variable was students' 
learning motivation. 

3.  Results & Discussions 

This research was conducted on May 15, 2023 to May 25, 2023 at SMP Negeri 26 Semarang. The 
implementation of learning was carried out in two sample classes, namely the experimental class and the 
control class. The experimental class was held in class VIII G, and the control class was held in class VIII 
E. The research was conducted for four meetings in the experimental and control classes. 
3.1 Results 
3.1.1 Quantitative data 
3.1.1.1 One-sample mean test 
One-sample means test was used to test whether the average results of students' mathematical literacy 
posstest after participating in learning with the PjBL model assisted by Liveworksheet on statistics material 
reached the Limit of Actual Completion (BTA) of 44.91. The hypothesis tested is as follows. 
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𝐻𝐻0: 𝜇𝜇 ≤ 44.91 (The average mathematical literacy test of students with PjBL learning model assisted by 
liveworksheet is less than 44.91) 

𝐻𝐻1: 𝜇𝜇 > 44.91 (The average mathematical literacy test of students with PjBL learning model assisted by 
liveworksheet is more than or equal to 44.91)  

To test the one-sample average, the following formula is used. 

𝑡𝑡 =
𝑥𝑥 − 𝜇𝜇0
𝑠𝑠
√𝑛𝑛

=
64 − 44.91

11.842
√32

=
19.78
2.087

= 9.53 

Based on the calculation results obtained 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 9.53 > 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 2.0395,  is rejected. That is, the 
average mathematical literacy test of students with PjBL learning model assisted by liveworksheet was 
more than 44.91. 
3.1.1.2 Classical completeness test 
The classical completeness test in this study was used to test the data of students' mathematical literacy test 
results after participating in learning with the PjBL model assisted by Liveworksheet on statistics material 
that had reached BTA, namely 44.91, whether it reached the proportion of 75% learning completeness. The 
proportion test used in this study was a one-party proportion test (right side). The hypothesis tested is as 
follows.  
𝐻𝐻0: 𝜋𝜋 ≤ 0.745  (The proportion of students in the PjBL model learning assisted by Liveworkskeet did not 

achieve classical completeness on the mathematical literacy test.). 
𝐻𝐻1:𝜋𝜋 > 0.745  (Proportion of students in PjBL model learning assisted by Liveworkskeet achieving 

classical completeness on mathematical literacy test) 
To calculate the classical completeness, the following formula was used. 

z =
𝑥𝑥
𝑛𝑛 − 𝜋𝜋0

�𝜋𝜋0(1 − 𝜋𝜋0)
𝑛𝑛

=
30
32 − 0.75

�0.75(1 − 0.75)
32

=
0.156
0.07

= 2.02 

Based on the results of the calculation, the value of 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 2.02 > 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 0.45 = 0.6736, so 𝐻𝐻0 is 
rejected. 
3.1.1.3 Two mean difference test 
The two mean difference test was conducted to determine whether the means of the two samples were the 
same or different. The two mean difference test used the right party test with the following hypothetical. 
𝐻𝐻0: 𝜇𝜇1 ≤ 𝜇𝜇2 (The average mathematical literacy test of students in PjBL learning assisted by liveworksheet 

is less than or equal to the average mathematical literacy ability of students with PBL 
learning.)  

𝐻𝐻1: 𝜇𝜇1 > 𝜇𝜇2 (The average test of students' mathematical literacy skills in PjBL learning assisted by 
liveworksheet is more than students' mathematical literacy skills with PBL learning.) 

To calculate the difference between two means, the following formula is used. 

𝑡𝑡ℎ𝑖𝑖𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖 =  
𝑥𝑥1 − 𝑥𝑥2

s� 1
𝑛𝑛1

+ 1
𝑛𝑛2

 
=

64 − 58.09

13.22� 1
32 + 1

32

=
5.91

3.305
= 1.788 

Based on the calculation results, 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 1.788 dan 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 1.699 with dk=62 were obtained. 
Because 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 > 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡, then 𝐻𝐻0 was rejected.  That is, the average test of students' mathematical literacy 
skills in PjBL learning assisted by liveworksheet was more than the average test of students' mathematical 
literacy skills with PBL learning. 
3.1.1.4 Test of difference of two proportions 
The two-proportion t-test was used to determine whether the proportion of students who completed the 
math literacy test in the PjBL model assisted by liveworksheet was more than the proportion of students 
who completed the math literacy test in PBL learning. The hypothesis used is as follows. 
𝐻𝐻0 ∶  𝜋𝜋1  ≤  𝜋𝜋2 (The proportion of students who complete the math literacy test in the PjBL model class 

assisted by Liveworksheet is less than or equal to that of the class with the PBL model) 
𝐻𝐻1 ∶  𝜋𝜋1 >  𝜋𝜋2 (The proportion of students who completed the math literacy test in the PjBL model class 

assisted by Liveworksheet is more than the class with the PBL model) 
To calculate the difference between two proportions, the following formula is used. 
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𝑧𝑧 =

𝑥𝑥1
𝑛𝑛1
− 𝑥𝑥2
𝑛𝑛2 

�𝑝𝑝𝑝𝑝 � 1
𝑛𝑛1

+ 1
𝑛𝑛2
�

=
5

32

�0.1208 � 2
32�

=
0.156
0.085

= 1.836 

Based on the calculation results obtained 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 1.836  and 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 1.64 so that 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 > 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 , 
then 𝐻𝐻0 is rejected. That is, the proportion of students' mathematical literacy test results in PjBL model 
learning assisted by liveworksheet was more than the proportion of students' mathematical literacy test 
results in PBL learning. 
3.1.1.5 Simple linear regression test 
This simple linear regression test was conducted to determine whether there is an influence between student 
learning motivation on student mathematical literacy, where student learning motivation is the independent 
variable (X) and mathematical literacy is the dependent variable (Y). The simple linear regression test was 
conducted after fulfilling the normality test, homogeneity test, and heteroscedasticity test. The hypothesis 
tested is as follows. 
𝐻𝐻0 : (There is no effect of student learning motivation on students' mathematical literacy skills in the 

experimental class.) 
𝐻𝐻1 : (There is an effect of student learning motivation on students' mathematical literacy skills in the 

experimental class) 
In Figure 1, a significance value of 0.000 is obtained, where 0.000 < 0.05 so that  𝐻𝐻0is rejected and 

𝐻𝐻1 is accepted. This means that there is an effect of student learning motivation on students' mathematical 
literacy skills in the experimental class. 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 
1 (Constant) 6.631 12.219  .543 .591 

Motivation to 
learn 

.970 .205 .654 4.736 .000 

a. Dependent Variable: Mathematical Literacy 

Figure 1. SPSS Output of Simple Linear Regression 
 
3.1.2 Qualitative Data 
The qualitative data in this research is in the form of test results and interviews on mathematical literacy 
skills. Based on the results of the student learning motivation questionnaire in the Project Based Learning 
Assisted Liveworksheet class, namely class VIII G, the results showed that the level of student learning 
motivation was different. Of the 32 students in the class using the Project Based Learning model assisted 
by Liveworksheets, 6 students were selected as research subjects, namely 2 students from the high learning 
motivation category, 2 students from the medium learning motivation category, and 2 students from the 
low learning motivation category. learning motivation category. The results of each subject's work are as 
follows. 
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Figure 1. Student work result E -01 

 
Figure 2. Student work result E-12 
 

 
Figure 3. Student work result E-26 
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Figure 4. Student work result E-22 
 

 
Figure 5. Student work result E-13 
 

 
Figure 6. Student work result E-30 
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The summary of mathematical literacy for each subject is shown in the following table. 
Table 2. Summary of Mathematical Literacy of Subject E-01 

Indicator Question Item Description 1 2 3 4 
I-1     In general, E-01 has met indicator 1. 
I-2     In general, E-01 has met indicator 2. 
I-3     In general, E-01 has met indicator 3. 

Table 3. Summary of Mathematical Literacy of Subject E-12 

Indicator Question Item Description 1 2 3 4 
I-1     In general, E-12 has met indicator 1. 
I-2    ∗ In general, E-12 has met indicator 2. 
I-3 ∗   ∗ In general, E-12 has not fully met indicator 3. 

 
 
Table 4. Summary of Mathematical Literacy of Subject E-26 

Indicator Question Item Description 1 2 3 4 
I-1     In general, E-26 has fulfilled indicator 1. 
I-2    ∗ In general, E-26 has fulfilled indicator 2. 
I-3 ∗   ∗ In general, E-26 has not fully met indicator 3. 

 
Table 5. Summary of Mathematical Literacy of Subject E-22 

Indicator Question Item Description 1 2 3 4 
I-1     In general, E-22 has fulfilled indicator 1. 
I-2   ∗ - In general, E-22 has not fully met indicator 2. 
I-3 -  ∗ ∗ In general, E-22 has not fully met indicator 3. 

 
Table 6. Summary of Mathematical Literacy of Subject E-13 

Indicator Question Item Description 1 2 3 4 
I-1  *  ∗ In general, E-13 has not fully met indicator 1. 
I-2   - ∗ In general, E-13 has not fully met indicator 2. 
I-3   - ∗ In general, E-13 has not fully met indicator 3. 

 
Tabel 7.  Summary of Mathematical Literacy of Subject E-30 

Indicator Question Item Description 1 2 3 4 
I-1  ∗ * ∗ In general, E-30 has not fully met indicator 1. 
I-2   - ∗ In general, E-30 has not fully met indicator 1. 
I-3 -  - - In general, E-30 does not fulfill indicator 3. 

 
Based on the table above, subjects with high learning motivation categories are E-01 and E-12, E-01 

fulfills all three indicators of mathematical literacy in each item and E-12 fulfills all three indicators of 
mathematical literacy in 2 items out of 4 items given, but E-12 has not fully met one of the indicators of 
mathematical literacy in item number 1 and number 4. Based on the analysis that has been done, students 
with high learning motivation categories have good literacy skills. They tend to fulfill all three indicators 
of mathematical literacy, namely identifying aspects of the problem and transforming the problem into an 
appropriate mathematical model into mathematical form, applying mathematical concepts, facts, 
algorithms, rules and structures when finding solutions, and reinterpreting mathematical results into real 
problems and evaluating the results or conclusions. 
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The research subjects with moderate learning motivation categories are E-26 and E-22, E-26 fulfills all 
three indicators of mathematical literacy in two questions out of four given, namely item number 2 and 
number 3. However, E-26 has not fully met the third indicator in item number 1 and item number 4 and has 
not fully met the second indicator in item number 4. Then subject E-22 fulfills all three indicators of 
mathematical literacy in one item, namely item number 2 of the four items given, while in the other three 
items E-22 does not meet one of the indicators of mathematical literacy. Based on the analysis that has been 
done, students with moderate learning motivation category have moderate mathematical literacy, because 
they tend not to meet one of the three indicators of mathematical literacy in this study, namely identifying 
aspects in the problem and converting the problem into an appropriate mathematical model into 
mathematical form, applying mathematical concepts, facts, algorithms, rules, and structures when finding 
solutions, and reinterpreting mathematical results into real problems and evaluating the results or 
conclusions. 

Subjects with low learning motivation category, namely E-13 and E-30, E-13 fulfilled all three 
indicators of mathematical literacy in one problem out of four items given, namely item number 1. For the 
other three items, E-13 did not fulfill one to two indicators of mathematical literacy. In item number 2, E-
13 did not fully meet the first indicator of mathematical literacy, in item number 3 did not meet the second 
and third indicators, and in item number 4 did not fully meet all three indicators. Then subject E-30 did not 
fulfill all three indicators on all items. In item number 1, E-30 did not meet the third indicator, in item 
number 2 did not fully meet the first indicator, in item number 3 did not fully meet the first indicator, and 
did not meet the second and third indicators, then in item number 4 did not fully meet the first and second 
indicators, and did not meet the third indicator. Based on the analysis that has been done, students with low 
learning motivation category have low mathematical literacy. They tended not to meet most of the 
indicators of mathematical literacy in this study, namely identifying aspects of the problem and 
transforming the problem into an appropriate mathematical model into mathematical form, applying 
mathematical concepts, facts, algorithms, rules and structures when finding solutions, and reinterpreting 
mathematical results into real problems and evaluating the results or conclusions. 

 
3.2 Discussion 

Based on the analysis of the final data, namely the data on the results of the mathematical literacy posttest 
that has been carried out in the experimental class after participating in learning with the PjBL model 
assisted by liveworksheet, it is obtained that the posttest results of students' mathematical literacy in the 
class with the PjBL model assisted by liveworksheet reach actual completeness on average.  By using the 
right one-sided sample test, the value of 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 9.53 and 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 2.0395 is obtained, where the 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
value is obtained from the t distribution list with a chance = 0,95 and dk = 31. Obtained 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 9.53 > 
𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 2.0395  so that H0 is rejected. Then by using the one-party proportion test (right side), the value 
of 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  = 2.02 and 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  = 0.45 = 1.64, the z_table value is obtained from the standard normal list with a 
chance = 0.45. Obtained 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 > 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 , so 𝐻𝐻0is rejected. From this test, it can be concluded that students' 
mathematical literacy skills after participating in learning with the PjBL model assisted by liveworksheet 
on statistical material have reached the Actual Completion Limit of 44,91 at least at a proportion of 75%, 
namely 30 out of 32 students have reached individual completeness or as many as 93.75% of students who 
take the math literacy test have reached individual completeness. 

This shows that learning with the PjBL model assisted by liveworksheet can develop students' 
mathematical literacy skills. This is in line with Manurung et al. (2022) which states that PjBL has an effect 
on students' mathematical literacy skills. This is also supported by the research of Handayani et al. (2022) 
which states that the use of liveworksheet in learning can improve student learning outcomes. In addition, 
Roikhatul Jannah et al. (2021) stated that learning with the PjBL model can improve students' mathematical 
literacy skills. Nitasari et al. (2018) in their research also stated that the application of the project-based 
learning model can improve learning outcomes and mathematical literacy skills. 

The posttest results of students' mathematical literacy obtained the average for the experimental class is 
64 with the lowest score is 40 and the highest score is 91. The number of students who have reached the 
Actual Completion Limit (BTA) of 44.91 is 30 students. The average posttest for the control class was 
58.06 with the lowest score of 40 and the highest score of 89. The number of students who have reached 
the Actual Completion Limit is 25 students. 

In the one-sided t-test (right side), the value of 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 1.788  and 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 =1.669, the value of 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 is 
obtained from the t distribution table with a chance = 0.95 and dk = 62. Obtained 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 > 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 so 𝐻𝐻0 is 
rejected. Furthermore, in the one-party two-proportion difference test (right side), the value of 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =
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1.836    and 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 1.64, the value of 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  is obtained from the standard normal list with a chance=
0, .5=0.45. 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 > 𝑧𝑧𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  , so 𝐻𝐻0 is rejected. 

From these two tests, it is obtained that the average test of students' mathematical literacy skills in PjBL 
learning assisted by liveworksheet is more than the average test of students' mathematical literacy skills 
with PBL learning and the proportion of students who completed the mathematical literacy test in the PjBL 
model class assisted by Liveworksheet is more than the class with the PBL model. So it can be concluded 
that students' mathematical literacy in the PjBL model assisted by liveworksheet is better than students' 
mathematical literacy in the PBL model.. 

These results are in accordance with research conducted by Ayuningtyas & Dhewy (2018) which 
states that the mathematical literacy of students given the PjBL model is better than the mathematical 
literacy of students who are not given the PjBL model. This is also supported by the research of Amelia et 
al. (2022) which states that there is a significant difference in the effect of the application of learning models 
on students' mathematical literacy skills. Hamidah et al. (2022) in their research also stated that there was 
a significant effect on the application of the PjBL model on students' mathematical literacy. 

Based on simple linear regression tests conducted with the help of the IBM SPSS Statistic 26 
program. The sig value is  0.000 > 0.05, so 𝐻𝐻0 is rejected. This means that there is an effect of student 
learning motivation on students' mathematical literacy skills in the experimental class, there is a linear 
relationship between the learning motivation variable and students' mathematical literacy. And to find out 
the magnitude of the contribution of the learning motivation variable to the mathematical literacy variable 
seen from the coefficient of determination R square (𝑅𝑅2) at the Model Summary output which is 0.428 or 
42.8%. This value explains that the variation in mathematics literacy scores is caused by 42.8% of learning 
motivation factors and 57,2% by other factors not examined in this study. This is in line with Santia (2018) 
that learning motivation affects mathematical literacy. In addition, Fatchurrohman et al. (2022) stated that 
the higher the student's learning motivation, the higher the mathematical literacy results. Student motivation 
in learning is influenced by several factors. These factors include learning, including student ideals or 
aspirations, student conditions, student abilities, environmental conditions, and dynamic elements in 
learning and teacher efforts in learning students (Jannah & Sontani, 2018). The environment is one of the 
external factors that can foster motivation in a person to learn (Emda, 2015). So that with various 
innovations in learning, it can increase the opportunity to increase learning motivation.. 

The description of students' mathematical literacy in terms of learning motivation is: (1) Subjects 
with high learning motivation have high mathematical literacy skills because they tend to be able to fulfill 
all three indicators of mathematical literacy well; (2) subjects with moderate learning motivation have 
moderate mathematical literacy skills, because there are still indicators of mathematical literacy that have 
not been fulfilled properly, namely indicators of reinterpreting mathematical results into real problems and 
evaluating the results or conclusions; (3) subjects with low learning motivation have low mathematical 
literacy skills, because they do not fulfill all three indicators of mathematical literacy well. 

4.  Conclusion 

Based on the results of the study, it can be concluded that students' mathematical literacy in Project Based 
Learning model learning assisted by Liveworksheet achieved actual learning completeness on average of 
44,91, students' mathematical literacy in Project Based Learning model assisted by Liveworksheet is better 
than students' mathematical literacy in Problem Based Learning model, learning motivation affects students' 
mathematical literacy with a percentage of 42,8% and 57,2%, and each level of learning motivation has 
different mathematical literacy skills, namely: (1) subjects with high learning motivation have high 
mathematical literacy skills because they tend to be able to fulfill all three indicators of mathematical 
literacy well; (2) subjects with moderate learning motivation have moderate mathematical literacy skills, 
because there are still indicators of mathematical literacy that have not been fulfilled properly, namely 
indicators of reinterpreting mathematical results into real problems and evaluating the results or 
conclusions; (3) Subjects with low learning motivation have low mathematical literacy skills, because they 
do not fulfill all three indicators of mathematical literacy well. 
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