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Abstract 
This study aims to determine the influence of the application of independent 

learning in HOTS-based mathematics learning on students of 7th grade, MTs 

Pesantren Al Khairaat Ambon through PBL. This study used a descriptive 

quantitative approach with a population sample, and all 7th-grade MTs 

Pesantren Al Kahiraat Ambon students totaled 12 people in 1 study group. 

Research instruments are: Test questions (pre-test and post-test) are used to 

measure student learning outcomes before and after learning with PBL, and 

questionnaires are used to measure student responses after implementing 

PBL. The test questions completed by students are in the form of HOTS, 

which contains problems in students' daily lives that are solved by requiring 

problem-solving analysis. The results showed an influence on the application 

of independent learning in mathematics based on HOTS on the learning 

outcomes of 7th grade MTs students of Pesantren Al Khairaat Ambon 

through PBL. The effect of the application of learning is characterized by a 

significant difference between the pre-test and the post-test of 7th grade MTs 

students of Pesantren Al Khairaat Ambon. Based on the Wilcoxon sign rank 

test obtained a significance value of 0.004 < 0.05, then the null hypothesis 

(Ho) was rejected, and accepted the alternative hypothesis (Ha). That is, there 

is a significant difference between the results of learning pre-test and post-

test (with the average condition of the post-test value being more than the Pre 

Test). The aspect of independent learning in this study has not been strictly 

observed. Therefore further research needs to be given strict attention. 
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INTRODUCTION 

Education at the unit level, starting from primary to secondary level in 

Indonesia through the Ministry of Education and Culture, is making 

breakthroughs through numeracy literacy programs. This is done probably 

because of the results of the PISA and TIMSS reports of Indonesian students who 

are ranked low. In 2018 Indonesia's position was in 72 out of 78 countries. This 

gain is from the previous period's report in 2015 (Istiyono, 2014). As is known 

that most of the questions used in the evaluation of PISA and TIMSS are applied 

questions in everyday life, so they require numeracy literacy analysis using 

higher-order thinking skills. 

Numeracy literacy is the knowledge of proficiency to a) use a wide 

variety of numbers and symbols related to basic mathematics to solve practical 

problems in everyday life, b) analyze the information displayed in various forms 

(graphs, tables, charts, and so on) and then use the interpretation of the results of 

such analysis to predict and make decisions (Budiman & Jailani, 2014) High-

order thinking skills (HOTS) questions are questions that awaken the numeracy 

literation ability of students, whose learning is more emphasized on problem-

based learning. Therefore the cognitive/metacognitive domain needs to be leveled 

based on HOTS (Kusuma, Rosidin, Abdurrahman, & Suyatna, 2017). HOTS is the 

final three stages or levels of Bloom's thinking skills, analyzing, evaluating, and 

creating. According to Kings, Goodson, and Rohani, HOTS is the ability to think 

that requires both the ability to remember and a higher (I Wayan Widana, 2017). 

According to Kings Goodson and Rohani, HOTS is the ability to think that 

requires both the ability to remember and a higher ability (Siswoyo & Sunaryo, 

2017). Resnick (1987) said that higher-order thinking skills are complex thought 

processes, the ability to decipher material, make conclusions, build 

representations, analyze, and build relationships by involving the most basic 

mental (Ahmad et al., 2018). So the higher level of thinking skills in this study is 
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a high mental activity in explaining, building representations, analyzing, and 

building relationships to the material studied, especially in learning mathematics. 

Furthermore, mathematics learning in this study uses a problem-based learning 

model (PBL). 

According to Peter Ommundsen, problem-based learning is learning that 

adapts to a learning environment in which the teacher acts as a facilitator between 

the small groups formed, and the student/students develop their own (Rosidah, 

2018). (Hmelo & Ferrari, 1997) The problem-based learning process was 

designed to cultivate higher-order thinking skills and a flexible knowledge base. 

Based on these opinions, problem-based learning is a learning process by forming 

small groups that begin with submitting problems in everyday life designed to 

cultivate higher-order thinking skills and a flexible knowledge base. Therefore 

PBL is perfect for helping students become active learners because it puts learning 

in real-world problems and makes students accountable for their learning. This 

means that students are independent or independent in learning, including learning 

mathematics. 

Freedom to learn mathematics means that mathematics teachers and 

schools are more independent in assessing student learning outcomes. Freedom of 

learning is learning thoroughly, holistically, filling each other, and a learning 

atmosphere is needed where students have the right to innovate from any side; 

Learners as individuals and main learning subjects, the teacher directs goals with 

the child's condition; Teachers use a variety of methods and approaches that suit 

the learner personally; Freedom of learning does not trouble teachers, students, 

and parents. Teachers must have the courage to apply independence (Thompson, 

2008). According to the minister of education and culture in his circular, Learning 

from Home through online/distance learning is implemented to provide a 

meaningful learning experience for students without being burdened with the 

demands of completing all curriculum achievements for grade increase and 

graduation. 
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Furthermore, the study of High Order Thinking Skills has been 

categorized into three categories, first, the development of HOTS-based 

instruments (Istiyono, 2014);  (Budiman & Jailani, 2014); (Kusuma et al., 2017); 

(I Wayan Widana, 2017); (Siswoyo & Sunaryo, 2017); (Ahmad et al., 2018). 

Second, is the development of HOTS-based learning (Rosidah, 2018); (Hamidah, 

Widjiningsih, Yuriani, & Palupi, 2016). Third, the teacher's interpretation of 

HOTS by (Thompson, 2008); (Retnawati, Djidu, Kartianom, Apino, & Anazifa, 

2018), (Ghazarian & Noorhosseini, 2010); (Yaniawati, 2013); (Marshall & 

Horton, 2011). Fourth, hots-based thought process (Tanujaya, Mumu, & 

Margono, 2017). Based on the research above, no one has researched mathematics 

learning based on High Order Thinking Skills, so this research examines the 

implementation of HOTS-based mathematics learning in Islamic Boarding 

Schools. 

(Siswoyo & Sunaryo, 2017) said that compiling HOTS-based questions 

takes a long time and in formulating competency indicators to be measured 

thinking skills can use Bloom's taxonomy. Furthermore, (Thompson, 2008) said 

that teachers have difficulty interpreting thinking skills in Bloom's taxonomy and 

creating test items for higher-level thinking. This study assumes that there is an 

influence on the application of independent learning in mathematics based on 

HOTS on the learning outcomes of Class 7th grade students of  Pesantren Al 

Khairaat Ambon through PBL. 

 

METHOD  

This research is descriptive quantitative. Because of the existence of 

variables that will be studied for their relationship and its purpose to present a 

structured, factual, and accurate picture of the facts and relationships between the 

variables studied, namely the influence of the application of hots-based 

independent learning in mathematics on the learning outcomes of 7th grade 

students Al Khairaat Ambon through (Creswell, 2014). In this study, a descriptive 
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method was used to explain the variables of influence on the application of 

independent learning in mathematics based on HOTS. 

The population in this study was all students of 7th grade MTs Pesantren 

Al Khairaat Ambon which amounted to 2 classes. Furthermore, the sample in this 

study was randomly taken from a class from the population, namely 1 class which 

was considered homogeneous with the number of students as many as 12 people. 

Research instruments are: Test questions (pre-test and post test) are used to 

measure student learning outcomes before and after learning with PBL and 

questionnaires are used to measure student responses after implementing PBL. 

The test questions completed by students are in the form of HOTS, which contains 

problems in students' daily lives that are solved by requiring problem-solving 

analysis. Research data will be collected through 1) Tests. After the test questions 

are done by the students, they are then checked and given a score. The test data is 

taken from the results of the student's score. 2) Questionnaire. The questionnaire 

data is taken from the results of respondents' fills/ticks carried out after learning. 

All respondents' ticks are then accumulated in their entirety in the form of both 

positive and negative statements, which are subsequently analyzed.  test questions 

(pre-test and post-test), questionnaires, and learning tools. 

Data analysis is carried out with the help of the SPSS program as a tool 

for regressing the model that has been formulated. The data analysis technique 

used to analyze the problems in this study is the normality test using a non-

parametric test, the Wilcoxon sign rank test. Using a significance level of 5% and 

carried out using the help of SPSS 15.0 software. Wilcoxon sign rank test formula 

(Sudiarta & Sadra, 2016). The basis for deciding to accept or reject the hypothesis 

on the Wilcoxon sign rank test is as follows:: 

• If the probability (Asymp .Sig) < 0.05 then Ho is rejected meaning there is a 

difference.  

• If the probability (Asymp .Sig) > 0.05 then Ho is accepted meaning there is 

no difference.  
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RESULTS AND DISCUSSION  

The mathematics learning process carried out at the Al Khairaat Islamic 

boarding school in Ambon focuses on students or student centers. When this 

study was carried out, Indonesia's condition in a critical position of Covid-19 was 

still in a pandemic period with the Ambon regional at third level. Treatment in 

the third level area (orange zone) can carry out the learning process in 

combination, such as Blended learning. This is supported by a circular issued by 

the Minister of Education and Culture of the Republic of Indonesia research 

conducted by Alberta Parinters Makur et al. (2021) (Riduwan & Sunarto, 2017). 

If the learning process is face-to-face, it must be adjusted to health protocols, 

face-to-face meetings with a maximum of 50% of the number of students, 

maintaining distance, washing hands, and wearing masks. Even in pandemic 

conditions, the learning process is still carried out. 

Data on the learning outcomes of 7th grade MTs Al Khairaat Ambon 

students also used pre-test data taken ex post facto from the daily value (daily 

assessment) of straight-line equation material. The data are taken into 

consideration that if the pre-requisite material has been studied, then the material 

of the system of two-variable equations can be easily understood. As for the post-

test data, it is taken from HOTS-based tasks that have been completed, both 

individually and in groups. Data on learning outcomes using SPSS version 15 are 

presented in the following table.   

Table 1. Descriptive Statistics of Learning Outcomes 

  N Minimum Maximum Mean Std. 

Deviation 

Pre Test 12 79 95 88.83 5.781 

Post Test 12 90 95 92.17 2.12 

Valid N (listwise) 12         

 

Based on the SPSS version 15 data mentioned above, it can be seen that the 

learning outcomes of 7th grade MTs Al Khairaat Ambon students are in the very 
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high category. Furthermore, the difference in value gains between pre-test and 

post-test, is illustrated in the following table. 

Table 2. Ranks 

    N Mean 

Rank 

Sum of 

Ranks 

Post Test - Pre Test Negative Ranks 0(a) 0.00 0.00 

  Positive Ranks 10(b) 5.50 55.0 

  Ties 2(c)     

  Total 12     

a  Post Test < Pre Test 

b  Post Test > Pre Test 

c  Post Test = Pre Test 

Based on Table 2 above, no student has obtained a post test score less 

than his pre-test score. A total of 10 students who obtained a post-test score of 

more than the pre-test score. Furthermore, there were as many as 2 students who 

obtained the same score between the post test and the pre-test. Furthermore, the 

following table illustrates the score of the acquisition of the interest questionnaire 

and its categories. 

 

Table 3. Tabulation of The Interest Questionnaire Score of Class 7th grade 

MTs Al Khairat Students in Java City Towards PBL 

No. Interval Category Frequency Percentage 

1 0-24 Not Interested 0 0% 

2 25-49 Less Interested 0 0% 

3 50-74 Interested 0 0% 

4 75-100 Very Interested 12 100% 

Sum 12 100% 

Based on Table 3 above, the response of 7th grade al Khairaat Ambon 

students was in the category of being very interested in the application of HOTS-

based PBL, even 12 students out of 12. This means that as many as 100% of 

students are very interested in this learning process. This is supported by the 

results of research conducted by (Maria & Hasruddin, 2019).  
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The mathematics learning process at MTs Al Khairaat Ambon uses 

mathematical problems as a basis for learning, it can be seen from students 

always responding to problems posed by researchers. This is in line with the 

usefulness of problems in problem-based learning presented by Wood (2003) that 

PBL is not about the percentage of problem-solving, but rather uses the right 

problem to improve knowledge and understanding (Makur et al., 2021). 

Uniquely, all MTs Al Khairaat students are trained to learn independently by 

solving all the problems in the package book used in the madrasah without being 

asked by the math teacher. So that learning will begin with problems or 

difficulties for students in solving problems. This is in line with what was 

conveyed by Nurfadilah and Hakim in their research (Nurfadilah & Hakim, 2019) 

Based on the data of the questionnaire of interest in following the 

learning process through questionnaires filled in by students and learning 

outcomes obtained through the completion of the assigned tasks, as well as 

comparing the results of post-test learning to the pre-test using the wilcoxon sign 

rank test, it illustrates that the influence of the application of independent 

learning of HOTS-based mathematics learning on the learning outcomes of 

students of 7th grade MTs Pesantren Al Khairaat Ambon has an effect. As shown 

in Table below. 

          Table 4. Test Statistics(b) 

 Post Test - Pre Test 

Z -2.869(a) 

Asymp. Sig. (2-tailed) .004 

a  Based on negative ranks. 

b  Wilcoxon Signed Ranks Test 

Furthermore, Based on table 1.1 above from the results of its significance 

it is seen that 0.004 < 0.05 then the null hypothesis (Ho) is rejected and accepts 

the alternative hypothesis (H-a). This means that there is a significant difference 
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between the results of the pre-test and the post-test which means that there is a 

significant influence between the application of independent learning of HOTS-

based mathematics learning on the learning outcomes of students of 7th grade MTs 

Pesantren Al Khairaat Ambon. This is supported by research conducted by 

(Lestari Bandi, Hasnawati, & Ikman, 2015) that Learning using a problem-based 

learning model approach has a significant positive influence on student 

mathematics learning outcomes. 

Based on the results of the study, the learning outcomes of students 

between the pre-test and the post-test experienced differences but based on the 

Wilcoxon sign rank test, it illustrates that there is a significant influence between 

the pre-test results and the post-test, the learning outcomes of the MTs students of 

Pesantren Al Khairaat Ambon have increased between the pre-test and the post-

test. This is possible because the pre-test value taken is the daily assessment value 

(PH) of the previous subject matter (straight line equation). The learning 

outcomes obtained by the students of 7th grade MTs Pesantren Al Khairaat Ambon 

are in the very high category. This is as stated by Ridwan and H Sunarto about 

categorizing learning outcomes using benchmark reference assessment (PAP) 

(Riduwan & Sunarto, 2017). Based on these very high categories, it means that 

the implementation of PBL based on HOTS is responded to well by the students. 

The application of independent learning of mathematics based on HOTS 

affects the learning outcomes of students of 7th grade MTs Pesantren Al Khairaat 

Ambon through PBL. This is evidenced by the wilcoxon sign rank test, describing 

that there is a significant influence between the pre-test results and the post test, 

which is 0.004 < 0.005 which means that there is a significant difference between 

the pre-test and post-test results. Thus, based on the results of significance, it can 

be seen that the learning outcomes of 7th grade MTs students of Pesantren Al 

Khairat Ambon are influenced by independent learning of HOTS-based 

mathematics through PBL. 
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CONCLUSION  

Based on the results of the research and discussion, it was concluded that 

there was a significant influence on the application of independent learning in 

mathematics based on HOTS on the learning outcomes of class 7th grade students 

of MTs Al Khairat Ambon through PBL. It is proven through the Wilcoxon sign 

rank test between the pre-test results and the post-test, namely class 7th grade 

MTs Al Khairat students, with a significance of 0.004 < 0.05. 
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