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ABSTRACT 

This research is a qualitative descriptive study that aims to describe students' mathematical literacy skills of class VIII 

SMPN 3 Tarakan in solving HOTS questions. The subject in this study was a class VII student. This study used a test 

instrument which was the HOTS problem, semi-structured interview guidelines, and student's score report cards. The 

research took two months. Based on the results of the study, the mathematical literacy abilities of grade VIII students 

in solving hots questions are at level 4, namely: Level 4: Work effectively with models in concrete but complex 

situations that may involve restrictions on making assumptions, selecting and combining different representations, 

including on symbols, relating them to real situations, using their limited range of skills and arguing with some clear 

contextual views. So the student solves the HOTS problem correctly. 
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1. INTRODUCTION 

Mathematics is a branch of science that is very 

important and inseparable in everyday life. Therefore 

mathematics education is one of the vital subjects and is 

taught at all education levels, from elementary school to 

tertiary education. [1] Mathematics is continuously 

developing in terms of material and its benefits for 

society. Mathematics education aims to help students 

develop their abilities, from the lowest to the highest 

abilities [2]. 

According to PISA 2015, Indonesia was 64th out of 

65 participant countries, and TIMSS results showed that 

Indonesia ranks 45th out of 50 TIMSS participants. PISA 

results in the study of mathematical literacy of 

Indonesian students have not yet reached the average 

PISA standard. Mathematical literacy in the PISA study 

consists of 6 levels; level 1 is a group of questions with a 

low scale, and level 6 is a group of questions with a high 

ranking. [3] PISA determines that the average 

international score is at level 3 or a score of 500, and 

Indonesia has not yet reached the global average score. 

According to PISA results, Indonesian students have 

been able to occupy levels 1 and 2 of mathematical 

literacy, which means that Indonesian students have been 

able to answer routine math questions and have been able 

to use formulas to solve problems [4]. Mathematical 

literacy skills level 3 and 4 are a group of questions on a 

medium scale, and Indonesian students have not solved 

this level of mathematical literacy skills, especially for 

students who study mathematical HOTS questions. Some 

opinions say that HOTS is in the last three Bloom's 

Taxonomy levels, namely analysis, synthesis, and 

evaluation. 

Another fact obtained is that the eighth-grader at 

SMPN 3 Tarakan still does not understand the types of 

mathematics HOTS questions, even though most of the 

National Examination questions have applied the HOTS 

type of questions. Students only complained about the 

difficulty in answering when they had to work on 

questions taken from the previous year's UN questions. 

Also, based on the results of interviews with mathematics 

teachers at the school, it was said that the mathematical 

literacy skills of students at SMPN 3 were also lacking. 
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Mathematical literacy skills are needed in solving the 

types of HOTS (Higher Order Thinking Skills) Questions 

[5] as Bloom’s Taxonomy which is famous for theory of 

thinking, expresses several levels of thinking, namely 

knowledge, understanding, application, analysis, 

synthesis, and evaluation. To train junior high school 

students' mathematical literacy skills, the best step is to 

give Higher Order Thinking Skills-based math questions 

because they will be trained in higher-order thinking 

processes with habituation. The purpose of HOTS-based 

questions is to measure higher-order thinking skills. 

Based on the above background, the researcher is 

interested in carrying out the research entitled "Analysis 

of Mathematical Literacy Ability of Class VIII Students 

of SMPN 3 Tarakan in Resolving Higher Order Thinking 

Skills (HOTS) Questions". 

[6] Mathematical literacy is the individual's capacity 

to formulate, use, and interpret mathematics in various 

contexts. It includes mathematical reasoning and 

mathematical concepts, procedures, facts, and tools to 

describe, explain, and predict phenomena. It helps 

individuals recognize the role mathematics plays in the 

world and make reasoned judgments and decisions that 

constructive, engaged, and reflective citizens need. 

Meanwhile, [7] mathematical literacy is defined as the 

ability of an individual to formulate, use and interpret 

mathematics in various contexts. 

So from some expert opinions, it appears that 

mathematical literacy is never separated from three 

components: content, context, and competence. The 

mathematical literacy ability in this study is concluded as 

an individual ability to use the concept of procedures and 

facts to solve mathematical problems in various contexts 

correctly and accurately. [6] The criteria for the literacy 

level used are adjusted to the level developed by PISA 

(OECD, 2015), as shown below: 

Table 1. Criteria of Literacy 

No Level Criteria 

1 6 

a. 

Conduct drafting, generalizing, 

and using information based on 

analysis and modeling in a 

complex situation and can use 

above-average knowledge. 

b. 

Link various sources of 

information and representations, 

and translate between them 

flexibly. Students at this level 

have high mathematical thinking 

and reasoning abilities. 

c. 

Applying knowledge, mastery, 

and relationships of mathematical 

symbols and operations, 

developing new strategies and 

approaches for dealing with new 

situations 

2 5 

a. 

Develop and work with models for 

complex situations, identify 

problems, and establish 

assumptions 

b. 

Select, compare, and evaluate 

appropriate problem-solving 

strategies related to complex 

problems associated with the 

model 

c. 

Work strategically by using a 

broad range of thinking and 

reasoning and appropriately 

linking representations 

3 4 

a. 

Work effectively with models in 

concrete but complex situations 

that may involve restrictions on 

making assumptions. 

b. 

Selecting and combining different 

representations, including 

symbols, relating them to real 

situations 

c. 

Using his limited range of skills 

and arguing with several views in 

clear context 

4 3 

a. 

Carry out procedures clearly, 

including procedures that require 

consecutive decisions. 

b. 
Solve problems, and apply a 

simple strategy 

c. 

Interpret and use representations 

based on various sources of 

information and state the reasons 

why 

5 2 

a. 

Interpreting and recognizing 

situations in the context that 

require immediate conclusions 

b. 

Sorting out relevant information 

from a single source and using a 

single presentation method 

c. 

Work on basic algorithms, use 

formulas, carry out procedures or 

agreements 

6 1 

a. 

Answering questions in a familiar 

context and all relevant 

information provided with clear 

questions 

b. 

Identify information, and carry out 

common ways based on explicit 

instructions. 

c. 

Show action following the 

stimulation given. 

 

 

An individual is said to be capable of mathematical 

literacy characterized by an excellent analytical process, 

can provide mathematical explanations and properly 

Advances in Social Science, Education and Humanities Research, volume 619

194



  

 

relate mathematical skills, and interpret mathematical 

problems in all contexts relating to all forms of 

mathematical models related to mathematical operations 

and opportunities and mathematical concepts. 

[8] [9] HOTS questions are a situation-based 

assessment in everyday life, so that the problems with 

HOTS questions are contextual-based. The contextual 

problems referred to are problems faced by the world 

community today related to the environment, health, 

earth, and space and the use of science and technology in 

various aspects of life. This understanding also includes 

how students' skills to relate, interpret, apply and 

integrate knowledge in classroom learning to solve 

problems in an authentic context. 

So it can be concluded that HOTS (Higher Order 

Thinking Skill) questions involve the following aspects: 

understanding, application, synthesis, analysis, or 

evaluation, not just remembering, restating, or 

processing. 

2. METHOD 

This type of research is descriptive with a qualitative 

approach. [10] [11] [12] Descriptive study is research 

directing to describe symptoms, facts, or incidents 

systematically and accurately regarding the 

characteristics of the research subject, in addition to 

understanding the phenomena experienced by the 

research subject, for example, behavior, perception, 

action, and others, holistically, and employing 

descriptions in the form of words and language by 

making use of various scientific methods. 

This study seeks to describe students' literacy skills in 

solving HOTS questions. Thus the data obtained are in 

the form of written completion and interview results. 

The research subject was a student of SMPN 3 

Tarakan. The selection of research subjects was carried 

out by looking at their cognitive abilities. Students who 

have good communication skills will be selected. It is 

done because researchers need students who can provide 

or convey ideas or reasons to explore more deeply the 

research subject. The stages carried out by the researcher 

in determining the research subject in outline include: 

 

Figure 1 Stages Determining Subject 

[13] [14] The main instrument was the researcher 

herself means the researcher is the determinant in 

filtering the data. Therefore, the researcher actively 

participated during the research process and the activities 

of research subjects related to data collection through the 

written test of HOTS and interviews. 

The interview guide serves as a reference or guide for 

researchers so that the interview is directed. The 

interview guidelines in this study refer to indicators. 

Suppose the subject has difficulty answering the 

questions posed. In that case, a more straightforward 

question is given without changing the meaning of the 

problem so that the researcher can better understand the 

student's understanding. To not miss any information, the 

interview between the researcher and the research subject 

was recorded using an audio-visual instrument and then 

transcribed. 

In data collection, the researcher gave HOTS written 

test to the research subject. After passing the test, the 

researcher interviewed the research subject's problems to 

find how the research subject solved the problem. This 

process produces data in the form of written and oral 

answers in the form of recordings. The recorded 

interviews will be transcribed in detail to produce 

interview transcripts and be combined with field notes 

and the results of observations by researchers during the 

interview. 

In qualitative research, data analysis involves 

reviewing, sorting, and grouping data for a specific 

purpose. Data analysis starts from preparation. The data 

analysis technique was carried out through the following 

stages: 

           

Figure 2 Stages of Technique Analysis 

The reduced data was intended to select and focus the 

data that has been obtained in the field. The transcribed 

interview result and written test were analyzed as the 

following: 

Retrieving Final Semester Assessment
data

Checking and analyzing

Choosing communicative students

Analysing  data

Reducing data
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Figure 3 Stages of Analysing the Research Result  

3. RESULT AND DISCUSSION 

The supporting instrument for this research was 

HOTS-based Mathematical Questions. HOTS questions 

are questions whose solution requires thinking critically, 

logically, metacognitive, and thinking creatively, which 

are high-order thinking skills. The question instruments 

in this study were used to determine students' 

mathematical analysis skills. The question instrument 

consists of HOTS questions. Interview guidelines were 

made to conduct interviews so that no information was 

missed in the research. 

The selection of research subjects was carried out 

based on the steps that have been determined in research 

methods. The Final Semester Score was analysed, 

namely, SMP Negeri 3 Tarakan students, class VIII-1, 

totalling 28 students based on the researcher's 

consultation with the class teacher. Selected students 

with code S01 are research subjects who have good 

cognitive abilities. 

Based on the results of the HOTS test and subject 1 

(S01) interview, the following data were obtained from 

the analysis of mathematical literacy skills. The HOTS 

questions given can be answered correctly. Researchers 

also conducted interviews with the subject. It is found 

that [15] the subject read the questions carefully before 

answering the given question and immediately write 

down the questions into math sentences. This stage is 

evident from the students' answers when writing is 

known. Work effectively with models in concrete but 

complex situations that may involve restrictions on 

making assumptions. It is continued to the next stage; 

[16] [17] the subject chooses the right strategy to solve 

problems related to complex problems related to the 

model. When selecting a strategy to solve the questions, 

Subject used a relatively short method to combine the 

SPLDV elimination method and substitution. 

Subject selects and combines different 

representations, including symbols, relating them to real 

situations. The next stage is to state the reasons with 

several clear contextual views. The study results appears 

that the subject meets the 4th level in mathematical 

literacy skills. As for level 4, students can: a) work 

effectively with models in concrete but complex 

situations that may involve restrictions on making 

assumptions, b) Select and combine different 

representations, including symbols, relate them to real 

situations, c) Use multiple his limited skills and argues 

with several clear contextual views. 

4. CONCLUSIONS 

Based on the results of research and discussion, it can 

be concluded that the mathematical literacy skills of the 

VIII grade students of SMPN 3 Tarakan in solving HOTS 

questions are at the 4th level, namely: 

a. Work effectively with models in concrete but 

complex situations that may involve restrictions on 

making assumptions. 

b. Selecting and combining different representations, 

including symbols, relating them to real situations. 

c. Using his limited range of skills and arguing with 

several clear contextual views 
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