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INTRODUCTION
Education is one of the most important components in facing the times. Education will continue to develop by the demands of the 21st century. This is marked by the use of science and technology in all aspects of life. The demand one must have in life in the 21st century is to master a variety of skills. Therefore, education is expected to be able to prepare human resources who master various skills to become successful and qualified individuals. In Law Number 20 of 2003 concerning the National Education System states that education is a conscious and planned effort to realize an active student learning process so that they can develop their potential. As a forum for developing capabilities and shaping a dignified national character and civilization, it is also a function of national education.
To achieve the goals of 21st century education, currently the Indonesian government is implementing the 2013 revised 2017 curriculum. 2013 curriculum learning is student-centered, so students are required to be active in the learning process. The 2013 curriculum has goals including for students to have 4C skills (communication, collaboration, critical thinking, creativity), HOTS (Higher Order Thingking Skill). Higher Order Thinking Skill (HOTS) is a high level cognitive ability (thinking) which in the taxonomy of cognitive realm consists of the ability to analyze, evaluate and create[1]. HOTS can also be defined as the ability to use information to solve problems, analyze arguments, and make predictions. Based on the 2017 revised Bloom's taxonomy, HOTS category is the ability to analyze (C4), evaluate (C5), and create (C6). HOTS of students can be measured through the HOTS achievement indicator. HOTS indicators are students able to think critically, make decisions and think creatively, the ability to solve problems.
Critical thinking is thinking reasonedly and reflectively by emphasizing making decisions about what to believe or do [2]. The critical thinking abilities of students can be strengthened by incorporating student-centered learning[3]. Meanwhile, Beyer stated that critical thinking is making a reasonable judgment [4]. So it can be concluded that critical thinking skills are the ability to analyze ideas in detail so that they can draw the right conclusions.
Creative thinking skills are the ability to come up with new ideas by combining existing ideas. Creative thinking skills are self-potentials that lead to creativity to create something new[5]. So it can be concluded that critical thinking skills are the ability to produce something new that emerges from self-potential that gives rise to creativity.
 The critical and creative thinking abilities of students can be examined by markers of creative and critical thinking abilities. Critical thinking indicators include analysis, evaluation, inference, deductive thinking and inductive thinking[6]. Of the five indicators of critical thinking skills above, this study only observes three indicators, namely analysis, evaluation and inference.
Indicators of creative thinking skills include smoothness, flexibility, authenticity, and elaboration. Of the four indicators of creative thinking, in this study ha¬nya observed one indicator that is the indicator of elaboration. Elaboration is the ability of students to detail the answers they make.
From the answers to student test questions, especially essay questions, creative and critical thinking abilities are measured by correlates of critical and creative thinking skills.
Students' thinking of critical and thinking of creative skills will be achieved if the 2013 curriculum is implemented properly. In fact, in school, the 2013 curriculum has not been optimally implemented. Teachers in the learning process are still using lecture methods so that students have not seen the activists in finding their own problems and solutions to the problems in accordance with the demands of the 2013 curriculum. The use of learning models is only done occasionally but in the process is not optimal.
The first reality, looking at the current situation and conditions, the earth is facing an extraordinary crisis in the field of health that propagates to the world of education, namely the coronavirus disease 2019 (Covid-19) attacks. During this pandemic, all schools were closed and the learning system was also changed from face-to-face to online learning. From the results of an interview conducted to one of the physics teachers of 1st Harau District Senior High School obtained information. First, students have difficulty following online learning. Second, students have difficulty accessing teaching materials online.
The second reality relates to the use of student worksheets and the 2013 curriculum learning model. First, the use of physics worksheets is only for practicum activities and cannot train students' HOTS and only focuses on paper forms and there is no variation in learning media in it. Second, the learning 
model that is applied in the learning process is not carried out well, because teachers tend to use the lecture method. The cause of this problem is the difficulty of teachers in delivering physics material, because the sub-material to be taught is very much and there is a lack of time in teaching activities.

Table 1.  Mapping of HOTS Questions
[image: ]

The third reality is the students' HOTS ability. Judging from the results of data analysis based on Table 1, it can be described the number of UAS questions based on cognitive levels such as HOTS as many as 3 questions or 7.5%, MOTS as many as 29 questions or 72.5%, and LOTS as many as 8 questions or 20%. This final exam problem can be concluded that the questions are dominant at the MOTS level and very few questions are at the HOTS level. Thus, the ability of Higher Order Thinking Skills (HOTS) of state high school students in West Sumatra is still low. So, it can be concluded that there are still many students who cannot answer HOTS-based questions [7].
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Figure 1.   Availability of HOTS Indicators on the worksheets on for grade XI XI high school physics students in West Sumatra

The last fact is the availability of HOTS indicator in Physics Student’ worksheet SMA class XI in West Sumatra. From the data obtained, it can be concluded that the availability of indicators HOTS LKS Physics SMA class XI in West Sumatra is classified as less available [7].
Then the learning process is less supported by learning resources that can train students to think critically and creatively. Learning resources such as Student Worksheets (LKS) are only used for practicum activities, so it is not optimal in training students' thinking of critical and thinking of creative skills. 
Based on the existing reality we can know that the 2013 curriculum has been implemented in schools, but in the process of implementation is not optimal, because the learning process uses lecture methods, implementation of learning models that are not optimal and the use of Student Worksheets is only for practicum activities only. This causes students' critical and creative thinking skills to remain relatively low. 
Mapping of HOTS questions to improve the critical and creative thinking skills of students in school, action needs to be taken, namely meeting the demands in accordance with the 2013 curriculum, one of which is the use of Student Worksheets based on learning models. As has been made by previous researchers namely HOTS oriented Student Worksheets and modified by researchers now with additional barcode technology.
Student Worksheets contains a set of basic activities that must be done by students to maximize understanding in an effort to form basic abilities according to indicators of achievement of learning outcomes that must be taken [8]. Student Worksheets in learning functions as a medium and tool to enrich learning outcomes, because it contains activities that can expand and enrich the learning material being studied. Student Worksheets requires students to learn actively because Student Worksheets is an active learning medium. Student Worksheets when used appropriately and in accordance with the curriculum will add to the learning experience and students' insight. Student Worksheets have various functions 1) Minimizing the role of the teacher, but maximizing the role of students. 2) Make it easy for students to understand the material given. 3) Concise and rich tasks to practice. 4) Facilitate the implementation of teaching to students [9]. So learning using student worksheets will be more effective because using learning worksheets will be more effective as described above.
The inquiry learning model is one of the learning innovations that can lead students to make discoveries so that students can gain deeper knowledge [10]. The inquiry model is a model that trains students' ability to search for information systematically, logically and critically so that they are able to find solutions to the problems at hand. The inquiry model places students as learning subjects, meaning that students' learning activities are maximized to search and find. So students not only receive explanations from the teacher, but students also play a role in discovering the subject matter themselves. Thus students are expected to have a confident attitude.
The learning steps for the guided inquiry model are 1) orientation, 2) formulating problems, 3) formulating hypotheses, 4) collecting data, 5) testing hypotheses, and 6) formulating conclusions [11]. In the problem orientation stage, the teacher stimulates students to think about solving problems. The stage of formulating the teacher's problem leads students to be able to find answers to the puzzle problems presented. In the stage of formulating a hypothesis, the teacher guides students to be able to formulate temporary answers to existing problems. In the data collection stage, the teacher asked students to gather as much information as needed to test the hypothesis. The stage of testing the hypothesis, the teacher guides students to prove the provisional answers proposed. In the stage of formulating conclusions, the teacher straightens the concepts and guides students to draw conclusions from solving the problems at hand.
QR code stands for Quick Respone code or better known as barcode, barcode is a garus code where each line thickness is different according to the contents of the code, the code represents certain data or information usually the type of price of goods such as food and books.  Nowadays, the use of barcodes is very wide, but generally used to encode website addresses, contact numbers, email addresses, phone numbers or just plain text[12]. 
Online learning is indeed a relatively new learning technology in Indonesia. Online learning is learning that uses internet networks with accessibility, connectivity, flexibility, and the ability to generate various types of learning interactions [13]. E-learning is learning that is structured with the aim of using an electronic system or computer so that it is able to support a learning process [14]. So in its implementation, e-learning uses audio, video or computer services or a combination of the three. The formal definition of the term e-learning is given by several experts, including the widely adopted opinion of Harley, which states that online learning is a type of teaching and learning that allows teaching materials to be delivered to students using the Internet, Intranet or other computer network media.
Barcode-assisted HOTS-oriented worksheets are student worksheets which use in the learning process to load HOTS indicators and use barcode technology to help access digital learning media such as learning videos, virtual labs, and learning animations, and barcode-assisted HOTS-oriented worksheets are equipped with a guided inquiry model where aims to trigger students to think critically and creatively in order to actively discover concepts independently [15].
By implementing HOTS-oriented worksheets assisted with barcodes, it is hoped that an increase in students 'Critical and innovative skills in thought can be measured from the answers to students' graded essay questions. Critical and creative thinking skills are only observed in the aspect of knowledge. With the guided inquiry model, students are expected to be more independent in learning and with barcode technology students become more active in learning.

METHOD 
The type of research that researchers do is quasi-experimental research. Quasi-experimental research is research that is intended to determine whether there is a result of something imposed on the research subject [16]. This means that this research sees the effect of giving treatment to the sample to be studied.
The design that will be used in this research is Posttest Only Control Group Design. Posttest Only Control Group Design is a randomly selected group design [17]. which in this study uses two classes. The first class is an experimental class using HOTS-oriented student worksheets assisted by barcode and the second class is a control class that does not use HOTS-oriented student worksheets assisted by barcodes, but the treatment of these two classes is the same on heat material and kinetic gas theory and with the same teacher. researchers use is as in Table 2.

Table 2. Research Design Randomize Posttest Only Control Group Design
[image: ]
Information :
X = The use of student worksheets with high ordet thinking skills assisted by Barcodes
O1 = The final test after being given treatment
O1 = The final untreated test

	The population of this study was class XI science 1 and XI science 4 in 1st Harau District Senior High School which were registered in the 2020/2021 school year. Population selection is based on the similarity of teachers who teach population classes. The sample is a part of the population that is representative (has). The sample class in this study consisted of two classes, namely the experimental class and the control class. The sampling technique used was the purposive sampling technique. Purposive sampling is a sampling technique with certain considerations. This sampling technique is based on specific objectives not based on strata, random, or regional. Sampling in this study is based on classes that are taught the same by the same teacher, schedule learning hours that are close to each other, and have the same average daily replay [19]. The classes used as samples are class XI science 1 and class XI science 4. Both classes have 33 students each.
	After obtaining two classes that will be used as sample classes, the researcher conducted a normality test, a homogeneity test, and a two class similarity test according to Sudjana. The normality test, homogeneity test, and class average similarity test can be seen in Table 3, Table 4 and Table 5 below.

Table 3. Result of Normality Test for Both Class Samples

[image: ]

	Based on Table 3. after a normality test, it can be seen that L0< Lt for both classes of samples This means that each class comes from a normally distributed population at a significant level of 0.05

Table 4. Initial Data Homogeneity Test Results of Both Sample Classes
[image: ]
From Table 4, it can be seen that the Fh value is in the Ho acceptance area for the two sample classes. This means that the two sample classes have homogeneous variances.
Table 5. Similarity Test Results Two Initial Data Mean of Both Sample Classes

[image: ]
From Table 5, it can be seen that the test results of the similarity of two average sample classes at the signification level of 0.05 obtained th value are in the area of Ho acceptance. This means both sample classes have the same initial ability. 
Determine the experimental class and control class. The determination of the two sample classes using cluster random sampling. The trick is to use currency techniques. In this study, class XI science 1 is an experimental class using HOTS-oriented student worksheets assisted with barcodes, and class XI science 4 as a control class that does not use HOTS-oriented student worksheets assisted by barcode.
This study has 3 main variables, namely the independent variable (the treatment given to the experimental group, namely the application of the HOTS-oriented Student Worksheet assisted with barcodes, the dependent variable (improvement in students' critical and creative thinking skills after the action is given to the sample class), and the control variable (material given to the two sample classes the same, the teacher who teaches the same).
The data needed in this study consists of primary data and secondary data. The data used in this study were collected directly by the researcher directly from the sample in the form of increasing students 'critical and creative thinking skills obtained after being treated, namely using HOTS-oriented student worksheets assisted by barcodes in terms of analysis of students' abilities to answer critical and creative thinking questions. This data is primary data taken in the posttest from the two classes. Meanwhile, the secondary data were obtained from the analysis of the daily test documents of the static fluid topic for grade XI students of the odd semester before the research which were obtained from the teacher.
A research instrument is a tool used to measure the observed phenomenon (variable). The instrument used in this study was a test of students' critical and creative thinking skills. The instrument used in this study was a student competency achievement test in the realm of knowledge. The test is in the form of a graded essay written test. The questions used previously had been tested for validity, reliability test, difference power, and problem difficulty level. So that the questions used are categorized as suitable for use in this study.
I. RESULTS AND DISCUSSION
1. Deskription of data
The data obtained from this research is the value of students' critical and creative thinking skills. The data to be described from the research are: first, the value of the students' initial critical and creative thinking skills of the second class of the sample obtained from the results of the analysis of the answers to the daily test questions of static fluids topic. Second, the value of students' final critical and creative thinking skills obtained from the results of the analysis of the answers to the quizzes and final tests given to students after applying HOTS-oriented student worksheets assisted by barcodes. The assessment is carried out based on the observed indicators of critical and creative thinking. The indicators of critical thinking that are observed are analysis, evaluation, and inference. Meanwhile, the indicator of creative thinking that is observed is an elaboration
After calculating the initial critical and creative thinking skills of the sample class students, it can be seen in Figure 2 below:
[image: ]
Figure 2. Initial Value of Students' Thinking of Critical and thinking of Creative Skills

Based on Figure 2, it can be described the value of critical thinking skills observed from indicators of analysis, evaluation, and inference. The value of students' critical thinking skills in the Experiment class was 25%, and for the control class was 24%. The value of creative thinking skills is observed from the elaboration indicator. The value of creative thinking skills in the experimental class was 37% and the control class was 35%. From this data, it can be concluded that students' critical thinking skills for the two sample classes are categorized as non-critical. Students' creative thinking skills for the experimental class were included and the control class was included in the less creative category.The second assessment was carried out by giving quizzes and a final test to the two sample classes in the form of a written test with 7 graded essay questions at the end of the study which was equipped with a question grid. After calculating, the data for critical and creative thinking skills for the two sample classes can be seen in Figure 3 below:

[image: ]
Figure 3.  Final Value of Students' Thinking of Critical and thinking of Creative Skills
The importance of critical thinking abilities observed from measures of analysis, assessment, and inference can be defined on the basis of Figure 3. The importance in the experimental class of the critical thinking abilities of students was 82% and 36% for control. The value of creative thinking skills is observed from the elaboration indicator. The value of creative thinking skills in the experimental class was 85% and the control class was 44%.
From Figure 3, we can see that students' Skill in Critical Thought for the experimental class are categorized as critical, while critical thinking skills in control class students are categorized as non-critical [17]. Students' Skill in Creative Thought In the research class were very creative and for the control class, they were included in the less creative category [18]. This indicates an increase in critical and creative thinking skills before and after the implementation of HOTS-oriented student worksheets assisted with barcodes.
2. Data Analyze 
From the data obtained, data analysis was carried out regarding : First, an increase in the value of students' critical  Thought and skills in creative thinking before and accordingly applied HOTS-oriented student worksheets assisted by barcodes. Second, the average final score of students' creative and creative thinking skills.
The improvement of students' critical and creative thinking skills for the two sample classes can be seen in Figure 4 below.
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Figure 4. Improvement of Students' Skill in Critical and Creative thought

[bookmark: _Hlk30583205]		Based on Figure 4, it can be described that there is an increase in students' critical and creative thinking skills before and after implementing HOTS-oriented worksheets assisted with barcodes. The experimental class's critical thinking ability improved by 57%. The creative thinking skills of the experimental class students increased by 48%.

	The final average score of students can be seen in Figure 5 below:

[image: ]
Figure 5. The final average value of students' Skills for critical and creative thinking of both sample classes

From Figure 5, it can be described that the average value of students' critical and creative thinking skills for the experimental class is higher than the control class.
To test the research hypothesis, the t-test was used through the average value of students' critical and creative thinking skills after applying HOTS-oriented student worksheets assisted by barcodes in the experimental class. From the final average value of students' critical and creative thinking skills, after calculating the statistical results obtained from the two sample classes. The results of statistical calculations are seen in Table 6 below:

Table 6. Results of Data Analysis of the Average Final Score of skill in Critical and thinking of Creative skill of the Two-Sample Classes
[image: ]

Based on Table 6, it can be described from the statistical results of the parameters of the knowledge aspect. The parameter statistics used are descriptive statistical analysis, normality test, homogeneity test, and comparison test.
The normality test is used to see whether the two sample classes are normally distributed. The results of the normality test that have been carried out obtained Lo and Lt prices at the real level (α) 0.05 with 33 students per class. So if the two sample classes have Lo prices smaller than Lt prices, the sample data is normally distributed, and vice versa.
The two sample classes are equally normally distributed, this is based on the Lo value is smaller than the Lt. The experimental class obtained a Lo value of 0.084, the control class obtained a Lo value of 0.124, while the Lt value was 0.154 at the 0.05 level for N = 3.
The following step is the homogeneity test, which aims to see that both sample classes have variants that are not homogeneous or homogeneous. The results of the homogeneity test performed showed the Fh and Ft. So, if the value of Fh is smaller than Ft, then the two sample classes meet the requirements to have homogenate variance, and vice versa
In table 6, we can see the results of the homogeneity test. From the calculation, the value of Fh is small from the value of Ft. So that the sample has a homegene variance. The value of Fh = 1.83 and Ft = 1.84. So that the two classes used as samples have homogeneous variances.
The next step is to test the hypothesis. The test is conducted to prove the hypothesis is rejected or accepted. The comparison test is used as a hypothesis test. The test used is the t-test because the sample class data is normally distributed and has a homogeneous variance.
From Table 6, it can be explained that the th value of the two sample classes. Th value of 220.48. The tt value with the dk = n1 + n2 -2 value is tt = 1.669013. The receiving area of ​​Ho, if the value of t count is between the value of t table while the area of ​​rejection of Ho, if the value of t count is outside the area of ​​acceptance of Ho This means that there is an effect of HOTS-oriented student worksheets assisted with barcodes on online learning on students' skill for critical and creative thinking on heat and the kinetic theory of gases topic for grade XI 1st Harau District senior high school.

3. Discussion
Based on the data analysis of the research results obtained by document analysis, the implementation of quizzes and final test carried out at the end of the study. The aspect that is observed is only the aspect of knowledge. The results obtained from the study were to see the effect of using HOTS-oriented student worksheets with barcode assistance in online learning on students' critical and creative thinking skills on heat and the kinetic theory of gases topic for grade XI 1st Harau District senior high school..
The results of this study are: first, there is an increase in students' skill for critical and creative thought after applying hots-oriented student worksheets assisted by barcodes. in accordance with theoretical studies, student worksheets are used as guides to guide students in learning and practicing students' critical and creative thinking skills. this is a student worksheet used in both sample classes is a hots-loaded student worksheet that can train students to think critically and creatively and can improve aspects of their knowledge. the improvement of students' critical and creative thinking skills occurs because the student worksheets implemented by the hots-oriented student worksheets are barcode-assisted with guided inquiry learning models. where this learning model is a model of learning used in the implementation of the curriculum 2013 that has one of the objectives so that students have skill for critical and creative thougth.
Second, the guided inkuiri model is very suitable for online learning by applying HOTS-assisted student worksheets with barcode-assisted, as it can trigger an increase in students' critical and creative thinking characterized by increased student grades on both indicators. Through the inquisic model, students become more active because of student-centered learning that requires students to find concepts independently.
Third, see whether this barcode technology is an alternative online learning media on heat material and kinetic gas theory.
	This barcode-assisted hots-oriented student worksheets is very worth using, because this student worksheets contains hots indicators and is equipped with a guided inquiry learning model where this learning model triggers students to find their own concepts so that students will be more active in exploring the problems that arise. with scientific solutions that can show an increase in students' critical and creative thinking [20]. With this student worksheet, the barcode feature is more effective, because students become easier to access learning devices and make students more active and worthy to use in learning in the midst of the current pandemic where learning is done online.
II. CONCLUSION
Based on the results of data analysis can be drawn 3 conclusions. First, after the implementation of HOTS-oriented student worksheets assisted by barcodes on online learning, there was an increase in critical thinking skills and creative skills of students in the experimental class which previously the critical thinking value of students was 25% and the students' creative thinking skills by 37%, after being treated there was a significant increase, where the value of students' critical thinking skills became 82% and the student's creative thinking skills score was 85%. Second, the use of the guided inquiry model is very suitable to be applied to heat material and kinetic gas theory because it triggers students to be more active in learning. These three barcode technologies are very suitable to be applied in schools with online learning systems because they can improve students' critical thinking skills and creative thinking skills and make students more active in learning on heat materials and gas kinetic theory.
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No.  Type of  Statistics  Stat istical  Parameters  Class  

XI  Science  1  XI  Science   4  

1.  Descriptive  statistics  a.   Average (Xr)  83.1  36.8  

b.   Standard  Deviation (S)  4,2  5.7  

c.   Variance) ( S 2  17.7  32.5  

d.   Maximum  92  38  

e.   Minimum  74  29  

2.  Normality  test  a.   N  33  33  

b.   Α  0.05  

c.   Lo  0.084  0.124  

d.   Lt  0.154  

e.   Information  Normal (Lo <Lt)  

3.  Homogeneity  test  a.   Fh  1.83  

b.   Ft  1.84  

c.   Information  Homogeneous (Fh <Ft)  

4.  Hypothesis  testing  a.   th  220.48  

b.   tt  1.669013  

c.   R Square  0.571  

d.   Adj R Square  0.603  

e.   Information  Ho reject ed (th> tt)  
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