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Abstract 

This study aims to describing in the learning of mathematics literacy skills in the treffinger realistic 
learning with sevima edlink assisted diagnostic assessment reviewed from student’s independence. 
This type of research is qualitative. The data collection technique by using tests, observation, 
documentation, and interviews. This research subject is class VIII SMP Negeri 36 Semarang.  
Based on the results of the analysis, it was found that subjects with high learning independence 
were able to meet all indicators of mathematical literacy. Meanwhile, subjects with middle learning 
independence are unable to meet the indicators of reasoning and argument and using symbolic, 
formal, and technical language and operations. Furthermore, subjects with low learning 
independence were able to meet indicators of communication, using symbolic, formal and technical 
language and operations, and using mathematics tools. 
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1.0 Introduction 
 The demands of students' abilities in mathematics do not only have the ability to count, 
but also the ability to think logically, critically and systematically in problem solving (Muzaki, 
2019). Mathematical literacy can help individuals to recognize the role of mathematics in the real 
world (Novalia & Rochmad, 2017). This kind of mathematical ability is referred to as mathematical 
literacy ability because someone who has mathematical literacy skills does not only understand 
mathematics but is also able to use it in solving daily problems (Muzaki, 2019). However, the 
importance of mathematical literacy is apparently not in line with the achievements of Indonesian 
students at the international level where from the 2015 PISA results it can be seen that the ability of 
students in Indonesia is still relatively low (Astuti & Fahinu, 2018). 
 In Indonesia, there are still many students who only depend on the resources provided by 
the teacher (Kadir, Permana and Qalby, 2020). Learning independence is the ability of a student 
independently in exploring learning information from learning sources other than the teacher 
(Nugraha, Akbar and Bernard, 2015). One factor that needs attention in increasing learning 
achievement is learning independence (Ningsih, 2016). Students need to have a cognitive attitude 
that plays a role in efforts to develop students' thinking processes in solving mathematical problems 
by having reasoning abilities (Nugraha, Akbar and Bernard, 2015). Students who have learning 
independence will tend not to depend on others and take more initiative to solve the problems they 
face themselves and tend to try their best to get high learning achievements, according to their 
expectations (Ningsih, 2016). 
 Realistic treffinger learning is one of the learning models that develops mathematics 
learning outcomes consisting of three stages, namely, basic tools, training with processes, and 
working with real problem stages (Ndiung, 2020). Thus, learning with a realistic treffinger model is 
expected to be able to improve students' mathematical problem solving abilities (Ningsih, 2016). 
 Assessment is an integral part of the learning process (Popham, 2018). Sitiatava (2012: 
116) states a diagnostic test, this test is carried out to determine precisely, the type of difficulty 
encountered in the form of certain actions or movements. Diagnostic tests can be used as a first step 
to find out students' mistakes and learning difficulties. Sion & Jingan (2008: 4) state that a 
diagnostic test is a test that provides information to teachers about students' initial abilities and 
misconceptions before starting learning activities. 
 In the future, there will definitely be changes in the world of education, one of which is 
face-to-face learning which is limited. This can be done by implementing Learning Management 
Systems in schools. LMS provides many benefits for the educational process with the main 
characteristic of not having physical meetings (Aldiab et al., 2019). The emergence of e-learning 
solutions has brought technological possibilities in bridging the gap between student and student; 
students and instructors through virtual communication (Bervell and Umar, 2020). LMS provides 
new knowledge to improve and even design new e-learning techniques and methodologies 
(Cantablella et al., 2019). However, the benefits of physical presence provided through face-to-face 
are still the preferred media, therefore it needs to be enhanced with an online component so that the 
world of education needs to prioritize online learning modes (Bervell and Umar, 2020). 
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 Accordingly, the researcher conducted a study of mathematics literacy skills in the treffinger 
realistic learning with sevima edlink assisted diagnostic assessment reviewed from student’s 
independence. 

1.1 Research Problem 
 The problem in this study are that: (1) student’s learning independence is still low, (2) the 
learning process has not been able to foster the student’s learning independence, and (3) there is no 
assessment as a solution to overcome students' low mathematical abilities. 
 

1.2 Objectives of the Study 
This study aims to find patterns in the learning of mathematics literacy skills in the treffinger 

realistic learning with sevima edlink assisted diagnostic assessment reviewed from student’s 
independence. 

 
2. Review of Related Theories 
 This study includes several relevant theoretical studi that are used as the theoretical 
foundations, namely: (1) mathematics literacy, (2) learning independence, (3) the relation between 
mathematics literacy and learning independence, (4) diagnostic assessment, (5) the relation between 
mathematics literacy, learning independence, and diagnostic assessment. 
 
2.1 Mathematics Literacy 
 In general, mathematical literacy is the knowledge to know and apply basic mathematics 
in daily life (Ojose, 2011). In contrast to Ojose, mathematical literacy is a social change from the 
process of developing awareness to changing parts of reality and pursuing a different reality (White 
& Joyakarta, 2017). According to Setiawan in Jumarniati, et al (2016), mathematical literacy is 
defined as a person's ability to formulate, apply, and translate mathematics in various contexts, 
including the ability to reason mathematically and use concepts, procedures, and facts to describe, 
explain, or economic phenomena. /incident. 
 
2.2 Learning Independence 
 Kozma, et al in Sundayana, (2019) states that independent learning is a learning process in 
which each individual can take the initiative, with or without the help of others, in terms of 
diagnosing learning needs, formulating learning objectives, identifying learning resources, choosing 
and apply appropriate learning strategies for themselves, as well as evaluate their learning 
outcomes. In this case it can be interpreted that students who have independent character will 
always study well, solve questions well and not depend on other people and be responsible for 
themselves as individuals and as members of a team. Independence is very important for students to 
be successful in learning mathematics (Yates, 2002). 
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2.3 Relation between Mathematics Literacy and Independence Learning 

 PISA 2012 in (Pakpahan, 2017) states that identity, socio-economic and cultural 
conditions, ownership of computers and books are the main factors that influence the achievement 
of mathematical literacy. This is in line with the opinion (Mahdiansyah & Rahmawati, 2014) that 
the factors that influence the achievement of mathematical literacy are personal factors, 
instructional factors, and environmental factors. One example of the personal factors of students is 
their interest in learning independently. The independence of student learning is something that is 
very important and needs to be developed in students as students. 
 
2.4 Diagnostic Assessment 
 Masrukan (2014) states that assessment is a systematic procedure with the aim of 
gathering information about the characteristics of people or objects. According to Geller & 
Yovanoff (2009), to bridge the identification of students who are at risk of failure and the 
implementation of additional interventions in learning that have been designed with days, a 
diagnosis is needed that can provide information about student misconceptions in a particular 
material (Mussawy, 2009). Teachers can use diagnostic assessments to gather information about 
student needs to plan lessons. Based on some of the opinions above, it can be said that the 
weaknesses and difficulties of student learning about a material being studied can be identified with 
a diagnosis so that the teacher can plan further learning according to the needs of each student using 
a diagnostic assessment. 
 
2.5 The Relation between Mathematics Literacy, Learning Independence, and Diagnostic 
Assessment 
 Diagnostic assessment is a form of assessment that emphasizes healing learning 
difficulties that cannot be overcome by formative assessment (Sukardi, 2009). According to 
Rababah & Alghazo (2016), diagnostic assessment helps teachers to organize learning that can 
accommodate students with different needs and abilities. In addition, diagnostic assessments also 
assist teachers in using different learning tools to achieve learning goals. These benefits can be 
obtained because the diagnostic assessment provides information about students' knowledge and 
misconceptions about the concepts in relevant previous material and the material being studied 
(Geller & Yovanoff, 2009). 
 A diagnostic assessment is carried out at the end of each meeting to test students' 
understanding of the material being studied. The diagnostic test questions given are in the form of 
individual description questions. Each question contains a component of mathematical literacy to 
examine students' abilities and weaknesses in relation to mathematical literacy. 
 
3. Research Method 
 This study is a qualitative research. The subjects in this study were VIII grade students of 
SMP Negeri 36 Semarang. The subjects were selected using purposive sampling technique. They 
were selected from three categories of learning independence, there is high learnig independence, 
middle learning independence, and low learning independence. The instrument in this study were 
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learning independence scale, mathematics literacy test, and interview. The data were collected by 
the documentation in the form of photos during research, questionnaire in the form of a student 
learning independence scale, the test in the form of students’ mathematics literacy test result, and 
the interviews with the students. 

4. Discussion 

Based on the results of the learning independence scale, the subject with categories of high 
learning independence, middle learning independence, and low learning independence were shown 
in table 4.1. 

Table 4.1 The Categories of the Students’ Learning Independence 
Category Learning 

Independence 
Frequency Range 

Low 4 푁 ≤ 12 
Mid 15 12 < 푁 ≤ 30 
High 12 30 < 푁 ≤ 48 

Based on table 4.1, there are 4 students with low learning independence, 15 students with middle 
learning independence, and 12 students with high learning independence. The average score of 
students’ learning independence is 29.20 with standard deviation of 11.22. Thus, the score range is 
less than 12 for the subjects with low learning independence, the range is more than 12 and less than 
or equal to 30 for the subjects with middle learning independence, and the range is more than 30 for 
subjects with high learning independence. 
From the students' learning independence categories , 6 students were chosen consisting of 2 
students with high learning independence, 2 students with middle learning independence, and 2 
students with low learning independence. The high subjects are the ones with codes E-5 and E-30, 
middle subjects are ones with codes E-2 and E-11, and low subjects are ones with codes E-10 and 
E-12. 
Based on the results of the interviews and mathematical literacy test, the results and discussion were 
obtained and defined in the seven stages of mathematical literacy as follows. In the communication 
stage, the indicator is that the students are able to understand and recognize the problems in the 
questions. At this stage, subjects with high, middle, and low learning independence categories did 
not face significant difficulties in recognizing and formulating problems in questions. In the 
mathematising stage, the indicator is that the students are able to change a real-world problem in the 
problem into its mathematical form. At this stage, subjects with high and middle learning 
independence categories also did not face difficulties. The subjects can change real-world problems 
into their mathematical form by replacing what is known in the problem with the mathematical 
variables. It can be seen from the subject's answer in Figure 4.1 below 
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Figure 4.1 Work Result of E-5 Subject 

Based on the results of E-5's work, the research subjects understood the intent of the problem so 
they were able to make a mathematical model of problem number 2 correctly. In addition, subject 
E-5 is able to change the shape of the mathematical model back into the original problem in the 
conclusion section. Meanwhile, subjects with low learning independence is do not understand the 
intent of the problem so they have not been able to make a mathematical model of problem number 
2. Even though what is known in subject matter E-10 writes it down correctly. 

 
Figure 4.2 Work Result of E-10 Subject 

 
 In the reasoning and argument stage, the indicator is that the students are able to reason in solving 
problems and conclude and check the truth of all their findings. At this stage, only subjects with 
high learning independence are able to meet the reasoning and argument indicators. Subjects with 
middle learning independence were only able to reason in solving problems and providing 
conclusions but did not re-examine the truth of all their findings. Meanwhile, subjects with low 
learning independence are unable to reason in solving the problems. They had a tendency of not 
understanding the steps in working on the problems. It is proved by the results of interviews with 
subjects E-10 in Table 4.1 below. 
 

Table 4.1 Interview Result with E-10 
 

P Why don't you answer and give a conclusion on 
question number 1? 

E-10 I don't know the answer Ma'am, so I can't conclude the 
solution to problem number 1. 
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Based on the excerpts of the interview, subject E-10 is less able to reason and make good 
conclusions. 
In the stage of devising strategies for solving problems, the indicator is that the students are able to 
explain strategies in solving problems and solving the problems with the correct procedure and can 
choose a good strategy in solving the problems. At this stage, the subjects with high learning 
independence are able to explain the strategies in solving problems in questions well. They can also 
explain the steps in answering the problem with the correct procedure. Meanwhile, the subjects with 
middle learning independence can only explain the steps in working on the problem but cannot 
determine and explain the strategy in obtaining the answer. Furthermore, subjects with low learning 
independence were not able to complete the explanation until the end of the problem solving. In the 
stage of using symbolic, formal, and technical language and operations, the indicator is that students 
can use mathematical models in solving problems. At this stage, subjects with high learning 
independence were able to describe the use of mathematical models in solving problems in 
problems very well. However, when the researcher re-confirmed, the subject realized his mistake 
and was able to explain the error well. Similarly, subjects with middle and low learning 
independence categories were also able to explain and write well the use of mathematical models in 
the problems in the problem although the explanation was still incomplete. In the stage of using 
mathematics tools, the indicator is that students use mathematical tools such as rulers. At this stage, 
a subject with high learning independence used a mathematical tool in the form of a ruler to make 
rectangle shapes. Meanwhile, the subjects with middle and low learning independence did not use 
any mathematical tools. Based on the description above, each subject is based on the category, has 
different achievement indicators. The following is the summary in Table 4.2 which represents 
students' mathematical literacy which is viewed as based on high learning independence, middle 
learning independence, and low learning independence. 
 

Table 4.2 Summary of Students’ Mathematics Literacy of Learning Independence 
 

Mathematics Literacy 
Indicators 

Category Learning Independence 

 High Mid Low 
Communication Fulfilled Fulfilled Fulfilled 
Mathematising Fulfilled Fulfilled Unfulfilled 
Representation Fulfilled Fulfilled Unfulfilled 
Reasoning and argument Fulfilled Unfulfilled Unfulfilled 
Devising strategies for 
solving problems 

Fulfilled Fulfilled Unfulfilled 

Using symbolic, formal, 
and technical language 
and operations 

Fulfilled Unfulfilled Fulfilled 

Using mathematics tools Fulfilled Fulfilled Fulfilled 
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A diagnostic assessment is carried out at the end of each meeting to test students' understanding of 
the material being studied. The diagnostic test questions given are in the form of individual essay 
questions. Each question contains a component of mathematical literacy to examine students' 
abilities and weaknesses in relation to mathematical literacy. According to Khaerunisak (2017) and 
Suwarto (2013b), a diagnostic assessment is given to determine students' strengths and weaknesses 
in learning so that learning can be improved and learning objectives can be achieved. Setiawan et al 
(2018) also argue that a diagnostic test can help identify parts of the material being studied which 
are specific student weaknesses and the causes of students' weaknesses in the material. 
The results of the diagnostic assessment at each meeting were different. In general, students with 
low and middle independence experience difficulties in making representations and reasoning to 
associate problems with the mathematical concepts they have learned, while students with high 
independence are sometimes less thorough in carrying out certain mathematical operations. The 
results of the diagnostic test require the teacher to follow up to improve understanding and 
overcome students' difficulties in working on mathematical literacy questions. 
The follow-up is to provide remedial for students who have not answered the diagnostic test 
questions correctly through peer tutors. 
The benefits of the diagnostic assessment and its follow-up are felt through the results of student 
research on the final test of students' mathematical literacy abilities that meet learning 
completeness. 
 
5. Conclusions 
Based on the results of the analysis mathematics literacy skills in the treffinger realistic learning 
with sevima edlink assisted diagnostic assessment reviewed from student’s independence, it can be 
concluded as follows: (1) students with high learning independence are abel to meet all indicators of 
mathematical literacy, (2) students with middle learning independence are unable to meet the 
indicators of reasoning and argument and using symbolic, formal, and technical language and 
operations, (3) students with low learning independence are able to meet indicators of 
communication, using symbolic, formal and technical language and operations, and using 
mathematics tools, (4) students with low and moderate independence on diagnostic test experience 
difficulties in making representations and reasoning to associate problems with the mathematical 
concepts they have learned, (5) students with high independence on diagnostic test are sometimes 
less thorough in carrying out certain mathematical operations. 
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