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INTRODUCTION 
The demand of every graduate in college is expected to be 
able to work professionally (Kementerian Pendidikan dan 
Kebudayaan, 2012). Professional work requires critical 
thinking skills (Bassham & Wallace, 2013; P. Facione & 
Gitten, 2016). We test the small molecule flexible ligand docking 
program Glide on a set of 19 non-α-helical peptides and 
systematically improve pose prediction accuracy by enhancing 
Glide sampling for flexible polypeptides. In addition, scoring of 
the poses was improved by post-processing with physics-based 
implicit solvent MM- GBSA calculations. Using the best RMSD 
among the top 10 scoring poses as a metric, the success rate 
(RMSD ≤ 2.0 Å for the interface backbone atoms. This ability 
is vital because someone who uses critical thinking skills will 
optimize his intellectual capacity to make the best decision 
(Davies, 2015; Ennis, 2015). 

There are many opinions on the concept of critical 
thinking. Ennis (1985) argued that critical thinking is the skill 
for decision-making for solving problems based on rational, 
analytical skills, thus producing confident findings. Facione 
(2000) stated that critical thinking skills are cognitive skills, 
including interpretation, analysis, evaluation, inference, 
explanation, and self-regulation. Critical thinking is problem-
solving in achieving the best solution (McPeck, 2017: 11). Critical 
thinking is purposeful thinking and aims to solve problems 
(Stephen Johnson Harvey Siegel, 2010; Halpern, 2003; Yıldırım 
& Uzun 2021). So far, the inquiry-based learning (IBL) model 
has been implemented in physics courses. The learning situation 
used consists of five phases: problem presentation, problem 
verification, hypothesis, data collection and explanation, 
and reflection (Arend, 2012), (Joyce, B., & Weil, 2000). 

The inquiry learning model was chosen because one of the 
appropriate science learning models for twenty-first-century 
learning (Dewi, 2020), (Scott, 2015). The main reason for 
selecting the inquiry model is because apart from being able 
to train critical thinking (Arend, 2012), (Herawati et al., 2020), 
(Rahmi et al., 2019). On the other hand, this model learning 
also follows the objectives of achieving introductory physics 
courses, namely the formation of concepts (Arend, 2008, 
Duke, 1990). 

However, based on the results of previous research in 
a physics course, advanced clarification critical thinking 
ability is still weak. Many 60 students were studied using the 
instrument used in a test form adapted from previous research. 
Meanwhile, critical thinking levels are categorized as critical, 
quite critical, less critical, and very less critical (Seruni et al., 
2020). As many as 42 or 72% of students are included in the 
very less critical level. Students are only able at the less critical 
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ABSTRACT 
Clarity Learning Model (CLM) is an innovative model developed based on the excellence of IBL that is tailored to the needs of 
advanced clarification critical thinking ability through the implementation of distance learning due to the Covid 19 pandemic. 
This study aims to test the effectiveness of CLM that has qualified valid. The type of research used is a pre -test and post-test 
group design. The sample in the study consisted of two classes. Class 1 consisted of 24 students, while class 2 consisted of 18 
students. Effectiveness is obtained through pre-test and post-test results whose N-gain calculations and N-Gain Average Test 
difference are then analyzed using Mann Whitney Test. The results in the study showed that CLM is effective in improving the 
critical ability of advanced clarification in physics courses. These research suggestions are to conduct trials on a broader scale 
and optimize LMS as a provision for students’ initial skills.  
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level as much as 18 (18%). Even most students are at the very 
less critical level as much as 42 (72%). Reinforced the average 
value of the class only obtained a score of 32, which is included 
in the very less critical category. 

The low of this ability is caused by the students’ inability 
to connect the concepts they possessed with the problem 
description that needs to be solved. These results follow 
previous research on chemistry subjects, and students cannot 
decrypt the different questions from the examples given 
(Herunata et al., 2020), (Sumarni & Kadarwati, 2020) attention 
to the local culture especially that is closely related to the 
scientific concepts needs to be strongly emphasized. Due to 
those two aspects i.e. creative and critical thinking as well 
as attention to local culture, the ethno-STEM project-based 
learning for high school students has been implemented and 
its impact on students’ critical and creative thinking skills 
has been investigated. This study involved 230 students 
from seven high schools in Central Java, Indonesia. The data 
collection was carried out through a set of instruments to 
reveal the students’ critical and creative thinking skills. The 
instruments were declared as valid based on the experts’ 
judgment and showed an Alpha Cronbach score of 0.79 before 
use. The results showed that the ethno-STEM project-based 
learning was able to improve the average critical and creative 
thinking skills of students in all indicators varying from low 
to medium categories. The improvement of students’ critical 
thinking skills was observed by the achievement of the N-gain 
score, i.e. 52 students (22.6%. Likewise, in research in optical 
physics courses, students cannot analyze the concepts used 
to determine the correct position of several choices that have 
been presented in an image to produce a predetermined image 
(Pradana et al., 2017). 

The next problem is that students cannot use the concept 
of reasoning to answer open-ended questions. Students 
can only answer the mathematical equations without any 
rational argumentation. Likewise, previous research showed 
that students did not explain the right reasons for answering 
questions (Sumarni & Kadarwati, 2020). The interview result 
with students also indicated that they could not make excuses 
in answering questions (Herunata et al., 2020), (Pradana et al., 
2017). 

Learning Model 

The learning model is one way for educators to achieve specific 
learning goals (Arend, 2008:178). Likewise, Aunurahman 
(2009:140) learning model aims to create learning conditions 
that make students active and fun to obtain optimal learning 
outcomes and achievements. Specifically, the learning model 
aims to help students master information, generate ideas, have 
skills, build ways of thinking, and the meaning of learning 
through their learning styles and arranged in careful and 
structured planning (Joyce et al., 2009). 

The learning model preparation needs to pay attention 
to diversity in the classroom to achieve the expected goals, 
such as cognitive development, intelligence, and learning 
styles (Arend, 2008). In a psychological study on the learning 
model effectiveness, the development of learning models 
needs to pay attention to differences in academic ability levels 
(Slavin, 2011). This opinion is reinforced Aunurahman (2009); 
the learning model development needs to pay attention to 
diversity in personality characteristics, habits, student learning 
modalities, facility factors such as class conditions, material 
characteristics, and learning environment. 

Ideal learning principles to help students’ abilities. Each 
educator or model designer may analyze and select elements 
under the expected goals (Duke, 1990). The model development 
process needs to be explored on the primary rationalization 
of the learning model development (Arend, 2012). The final 
product of the learning model is in the form of a syntax 
consisting of several phases in detail by researchers to make 
it easier for readers to implement the developed model 
(Joyce, B., & Weil, 2000). The results of the phase formation 
in the learning model syntax need to be tested for validity, 
practicality, and effectiveness (Plom & Nieveen, 2013) 

The clarity Learning Model (CLM) was made to improve 
the advanced clarification critical thinking ability skill. The 
process of learning model forming requires rationalization to 
achieve the goals that have been set. The final result of model 
development is a syntax consisting of several learning phases; 
before testing the learning model effectiveness, the validity 
will be tested. 

CLM Overview 

CLM was developed to increase the advanced clarification 
critical thinking ability. The development of this model 
was formed based on an analysis of the advantages of IBL, 
which took into account the problems and suggestions of 
the review results of various studies. Before learning activity, 
CLM optimizes learning management system (LMS) in 
asynchronous activities, which include the provision of 
material, simulation videos, assignments, which are expected 
to facilitate preparation for learning at a different pace for each 
student. Synchronous activity this learning model consists 
of five phases, including problem orientation, investigation, 
reasoning, clarification, evaluation, and reflection. 

Phase 1 is problem orientation. This phase is adapted 
from IBL, which contains a given problem situation. The 
activities done by students are focused on the facts presented 
by the lecturer, and they provide arguments according to 
the knowledge from experience owned by each student. The 
presentation of this exact problem aims to focus on and increase 
student motivation in learning (Moreno, 2010; Slavin, 2011). 
The given issues can increase the curiosity to find results as 
accurately as possible (Facione, 1990). Even the provision 
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of problems can stimulate students to develop their critical 
thinking skills (Diani et al., 2020; Herawati et al., 2020; Sumarni 
& Kadarwati, 2020). The effect size fell in the high category 
with 1.19. The highest N-Gain was for the indicator of 
elementary clarification (N-gain = 0.81 The provision of 
textbooks, phet applications, and practical simulation videos 
through LMS before the meeting aims to make learning 
more effective. 

Phase 2 is investigation. This phase is adapted from IBL, 
which contains problem identification, hypotheses, data 
collection, and presentation. The activities done by students 
are focused on the facts presented by the lecturer, and they 
give arguments according to the knowledge from experience 
owned by each student. The presentation of this exact problem 
focuses on and increases student motivation in learning 
(Moreno, 2010; Slavin, 2011). The given issues can increase 
the curiosity to find results as accurately as possible (Facione, 
1990). Even the provision of problems can stimulate students 
to develop critical thinking skills (Diani et al., 2020; Herawati 
et al., 2020; Sumarni & Kadarwati, 2020). Students perform 
simulations individually before the meeting, which is intended 
to be practical learning activities. 

Phase 3 is reasoning. This phase is a form of the problem 
solution on answering questions by connecting relevant 
concepts and unfamiliari ty in using reason to make 
arguments. The lecturer's activity is to appoint students to 
analyze sample questions where the answer keys are available. 
This activity is also an implementation of guided training 
activities. The lecturers allow students to ask questions if 
a concept or discussion has not been understood. Critical 
thinking is rational thinking based on evidence (Ennis, 2016; 

P. Facione & Gitten, 2016; Halpern, 2014). Task assignments 
can optimize a person to focus on choosing the appropriate 
material to complete the goals that have been given (Roberson 
& Franchini, 2014), (Wang et al., 2019). The design of the 
alignment task has proven that it can improve critical thinking 
skills (Saputro et al., 2020). 

Phase 4 is clarification and evaluation. This phase is a 
form of strengthening rational abilities with guided training 
activities. Lecturer activities are lecturers giving quizzes and 
asking students to complete the examination in 5-10 minutes, 
then appointing students to convey the work results. The 
lecturers evaluate the work results and provide opportunities 
for students to ask questions that students do not understand. 
Through guided practice activities such as quizzes and 
clarifications, they can improve their critical thinking skills 
(Ennis, 2016; Halpern, 2014). Thus, the lack of guided practice 
in inquiry learning (Duran & Dökme, 2016; Putra et al., 2018) 
can be adequately handled. This activity implements previous 
research advice to facilitate the exercises to improve critical 
thinking skills (Diani et al., 2020), (Herunata et al., 2020. 

Phase 5 isreflection. Thisphaseisadaptedfromthe IBLmodel. 
The lecturer reflects on all phases, shows the discussion 

objectives, and asks students to answer the material content of 
each grid together. Before closing, the lecturer asked students 
to summarize the material in a mind map collected through 
LMS. This phase aims to improve learning meaningfulness 
through organizing information structures (Moreno, 2010). 
The assignment process of making mand map charts or 
advanced organizers can enhance critical thinking skills and 
learning achievements (Prayogi & Verawati, 2020; Saputro 
et al., 2014). 

Research Question 

Ennis develops critical thinking components, consisting 
of basic clarification, basic support, inference, advanced 
clarification, and facilitative abilities. Based on the analysis 
of advanced clarification critical thinking ability, this ability 
is very suitable in higher education. The results of previous 
studies and relevant research studies show the low advanced 
clarification critical thinking ability. Rationalization of the 
CLM syntax development based on research problems and 
suggestions is considered to improve students’ advanced 
clarification critical thinking ability. The main objective of 
this research was to determine the improvement of students’ 
advanced clarification critical thinking ability after being 
given the CLM model intervention. A detailed description 
of this research’s purpose is investigated by making research 
questions. 1) How is the average class’s improved advanced 
clarification critical thinking ability due to CLM intervention? 
2). How is the improvement profile of each indicator of 
advanced clarification critical thinking ability due to CLM 
intervention? 3) Will the increase in advanced clarification 
critical thinking ability have the same impact from the CLM 
intervention? And 4) Will the increase in each indicator of 
advanced clarification critical thinking ability have the same 
impact on the consequences of providing CLM interventions?. 

METHOD 
Research Design 

This research design uses a pre-test post-test group design. The 
stages of this research are summarized as shown in Figure 2. 

The first stage validity of design CLM and test instrument 
advanced clarification of critical thinking ability by three 
experts in science learning. The method in this stage used 

 
 

Fig. 2: Stages of research implementation 
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Focus Group Discussion (FGD). Validators had been given a 
draft of the model development and the test instrument one 
week before the FGD. The CLM was compiled in a model book 
with an academic text. At the same time, the test was based 
on seven indicators of critical thinking skills for advanced 
clarification developed by Ennis. Both the CLM design and 
the test instrument are measured for content validity and 
construct validity, as well as the reliability level. 

CLM design validity and reliability. Content validation 
assessment by three validators obtained an average score of 
3.85. The results of this score are included in the very valid 
category. While the moderate construct validity of 3.87 is 
included in the very valid category. The reliability results of the 
CLM design obtained an index value of 0.96 can be categorized 
as reliable. Thus, the CLM Design is feasible to be used as a 
learning instructional. 

The test instruments validity and reliability of advanced 
clarification critical thinking ability. The total average content 

validity results obtained by 3.77 can be categorized as very 
valid. The results of the moderate construct validity obtained 

at 3.73 can be classified as very valid. The results of the 
instrument test reliability got an index value of 0.88, which can 
be categorized as reliable. Thus, the instrument test is feasible 
to measure the advanced clarification critical thinking ability. 

The second stage was determining the research class. The 
research class was determined based on the daily grades for 
physics courses to see that the two types are equal. The two 

classes’ equality level was carried out through a compare 

means test. 
The third stage was socialization and simulation of CLM 

design. At this stage, the 1st and the 2nd experimental classes 
were explained each step of CLM. The main objective at this 

stage is to make the learning process to be following the CLM 
phase and get used to using distance learning technology. The 
technologies used in this learning were Phet simulation and the 
trial of Edmodo’s learning management system (LMS) feature. 

The fourth stage was the pre-test. This activity was carried 
out before the CLM treatment was given. The technical 
implementation was that the lecturer and the students 

were connected in the video conference application, zoom. 
The lecturer displayed questions, and the students directly 

answered them in their notebooks by including their 
identity. The test consisted of essay questions, consisting of 7 
queries. Each problem represents one indicator of advanced 

clarification critical thinking skills developed by Ennis. Every 

student had one hundred minutes given to finish the task. 
The fifth stage was implementing the CLM model, 

consisting of five phases. Learning orientation, investigation, 
reasoning, clarification and evaluation, and ref lection. 
The implementation of CLM learning was carried out 
synchronously in which the lecturer and students were 
connected online using the Zoom Meeting application. 

Table 1: Distribution of materials and advanced clarification critical 
 thinking ability skills in each meeting  

 

 Meeting  Material Subject  
Indicators of advanced clarification 
critical thinking skills  

First Basic concepts 
of “Work.” 

Judge definitions using appropriate 
criteria. 

Second  Handle equivocation appropriately. 

Third Relationship 
of Work and 
Energy 

Attribute and judge unstated 
assumptions. 

 Think suppositionally. 

Fourth Mechanical 
Energy 

Deal with fallacy labels. 

 Be aware of, and check the quality of 
their thinking (metacognition). 
Proceed in an orderly and reasonable 

                manner appropriate to the situation.  

 

Meanwhile, sharing materials and assignments submission 
used the Edmodo Learning Management System (LMS). 
During the class, the students would be trained in problem-
solving of seven indicators of critical thinking skills on “work 
and energy,” as shown in table 1. 

The sixth stage was post-test. Students answered a 
critical thinking skills test of seven questions. Each question 
represents an indicator of advanced clarification essential 
skills of thinking. 

The seventh stage was data processing. It was done to test 
the effectiveness of CLM in improving the critical thinking 
skills of advanced clarification and the profile of students’ 
advanced clarification critical thinking improvement. 

The last stage was making conclusions and suggestions 
for improving the CLM model. The findings were made based 
on the results of statistical tests, while the recommendations 
for the model improvement were obtained from the students’ 
advanced clarification critical thinking improvement profile. 
The profile analysis would be described quantitatively to 
determine the achievement target of each student’s critical 
thinking stages. 

Population and Sample 

The population in this study was informatics education 
students who took physics courses. There are 90 students 
divided into four classes. The research sample was taken by 
42 students divided into two experimental  courses. 
Experimental class 1 consisted of 24 students, while the second 
experimental class consisted of 18 students. Both experimental 
classes have the same level of ability based on the evaluation 
results of previous courses. 

Data Collection Tools 

The instrument validity of the Clarity Learning Model 
is in the form of a validation sheet consisting of content and 
construct validity assessments. Content validity consists of 
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16 questions with details: aspects of Clarity Learning Model 
development needs 4, state of the art knowledge aspects 4, and 
component aspects of learning models 8. Construct validity 
consists of 18 questions with details: aspects of overview Clarity 
Learning Model are 3, the aspects of the suitability of theoretical 
and empirical support are 5, the implementation and planning 
aspects of the Clarity Learning Model are 4, and the learning 
environment aspects of the Clarity Learning model are 2. 

Instrument validity tests critical thinking skills, advanced 
clarification content, and construct validity. Content validity 
consists of 6 questions with details: aspects of clarity of purpose 
of questions are 3, and aspects of the accuracy of learning 
materials are 3, Construct validity consisting of 5 questions 
with details: aspects of ambiguity are 2, and language aspects 
in question sentences are 3. 

The expert with a rating scale assessed content and 
construct validity. The expert gave a score of 1 to 4. The expert 
was allowed to provide input on every aspect to improve the 
quality of the learning model and test instrument. 

Data Collection And analysis 

The effectiveness was measured based on the pre-test and post-
test results by measuring N- gain and the N-gain difference 
test. The results of the N-gain measurement are categorized 
in Table 2. The CLM model is effective if it can achieve a 
minimum N-gain in the medium category. 

The N gain difference test was used to measure the 
difference in advanced clarification critical thinking skills 
in experimental class 1 and experimental class 2. The N-gain 
difference test measures differences in advanced clarification 
critical thinking skills on the average of all indicators and each 
indicator in both experimental classes. The measurement of 
the difference in N-gain used the Independent T-test. The CLM 
model can be categorized as effective if there is no difference 
between the two class groups. Before the T-test, the data were 
tested for normality and homogeneity of experimental class 1 
and experimental class 2 (Siregar, 2015: 157-163). 

The results of the normality test showed that experimental 
class 1 had a significance of 0.00 while experimental class 2 
had a significance of 0.00. Thus, both classes are included in 
the non-normal distribution. The results of the homogeneity 
test obtained a significant value of 0.02. Thus, the data of the 
two classes are included in the non-homogeneous. Therefore, to 
test the average difference of all advanced clarification critical 
thinking indicators, it used the Mann-Whitney. 

 Table 2: Normalized Gain Criteria for Each Indicator  
 

N-Gain Score Normalized Gain Criteria 

0.70 < N-gain High 

0.30 ≤ N-gain ≤ 0.70 Medium 

N-gain < 0.30 Low 

Source: (Hake, 1999) 

FINDINGS 
Improved Advanced Clarification Critical Thinking 
Ability on The Average Class 

The improvement of advanced clarification critical thinking 
ability on the average class was identified through the results 
of the pre-test before learning, the implementation of CLM, 
ended with the calculation of post-test scores. The pre-test and 
post-test calculation results obtained from the N-gain score 
of advanced clarification critical thinking skills in the leading 
physics courses of work and energy using CLM in experimental 
class 1 and experimental class 2 are shown in table 3. 

Based on table 3, it is known that in experimental class 1, a 
total of 24 students had an average pre-test score of 3.2, while 
the post-test with a score of 28.0 obtained N-gain 0.78, which is 
included in the high category. In comparison, the experimental 
class 2 with a total of 18 students obtained an average pre-test 
score of 3.2, while the post-test with a score of 25.5 obtained 
N-gain 0.70, which is included in the high category. 

Improvement of Each Indicator Of Advanced Clarification 
Critical Thinking Ability 

The results of the pre-test and post-test calculations 
were calculated for each indicator. The average value of each 
indicator in the pre-test and post-test was measured using 
N-gain. Upgrade details on each indicator for the two classes 
are summarized in table 4. 

The indicators on the components show diverse results as 
the data in table 4. Using appropriate criteria, the indicator 

Table 3.: N-gain analysis of experiment 1 and experiment 2 
 

 

Class 

 

N 
Pre-test 
Mean 

Post-test 
Mean 

N-gain 
score 

 

Category 

Experiment 1 24 3.2 28.0 0.78 high 

Experiment 2 18 3.2 25.5 0.70 high 

Table 4: N-gain analysis on each indicator of 
 advanced clarification critical thinking skills  

 

No. 
Indicators of Advanced Clarification 
Critical Thinking Ability N-gain Category 

 Judge definitions using 
appropriate criteria. 

0.76 High 

 Handle equivocation 
appropriately. 

0.67 Medium 

 Attribute and judge unstated 
assumptions. 

0.72 High 

 Think suppositionally. 0.77 High 

 Deal with fallacy labels. 0.77 High 

 Be aware of, and check the 
quality of, their own thinking 
(metacognition). 

0.72 High 

 Proceed in an orderly and 
reasonable manner appropriate to 

 the situation.  

0.71 High 
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of judge definitions obtained an N-gain score of 0.76 and 
is included in the high category. Handle equivocation 
appropriately got an N-gain score of 0.67, which is included 
in the medium category. Attribute and judge unstated 
assumptions got N-gain score of 0.72, which is included in 
the high category. Think suppositionally obtained a score of 
0.77 included in the high category. Deal with fallacy labels 
obtained a score of 0.77, including in the high category. Being 
aware of and checking the quality of their own thinking 
(metacognition) got a score of 0.72, which is included in the 
high category. Proceed in an orderly and reasonable manner 
appropriate to the situation obtained a score of 0.71 and is 
included in the high category. 

The Impact of CLM on Enhancement of Advanced 
clarification critical thinking ability 

The next stage was the difference test in advanced clarification 
critical thinking ability improvement for the average of all 
indicators. Based on the pre-requisite test, the experimental 
class 1 and experiment 2 are normally distributed and 
homogeneous thus the independent parametric T test was 
used. Details of the test results are mentioned in table 5. 

The Mann Whitney test calculation results obtained 
a significance of 0.49, so it can be concluded that there is 

Table 5.: Test the difference in the improvement of advanced 
  clarification critical thinking ability in the two experimental classes  

 

 Data  Sig  Decision  Conclusion  

Experiment 1 and 
 Experiment 2  

0.49 Ho is 
accepted  

There’s no 
difference  

 
Table 6: Test the difference in the improvement of 

each advanced clarification critical thinking ability indicator 
in the two experimental classes 

 

Data Sig Decision Conclusion 

Judge definitions, using 
appropriate criteria. 

0.92 Ho is 
accepted 

There is no 
difference. 

Handle equivocation 
appropriately. 

0.96 Ho is 
accepted 

There is no 
difference. 

Attribute and judge 
unstated assumptions. 

0.41 Ho is 
accepted 

There is no 
difference. 

Think suppositionally. 0.59 Ho is 
accepted 

There is no 
difference. 

Deal with fallacy labels. 0.54 Ho is 
accepted 

There is no 
difference. 

Be aware of, and 
check the quality of, 
their own thinking 
(metacognition). 

0.81 Ho is 
accepted 

There is no 
difference. 

Proceed in an orderly 
and reasonable manner 
appropriate to the 

    situation.  

0.88 Ho is 
accepted 

There is no 
difference. 

no difference in N-gain of the experimental class 1 and 
experimental class 2. Thus, CLM provides the same effect of 
increasing advanced clarification critical thinking skills for 
both classes. 

The Impact of CLM on the Improvement of Each Indicator 
of Advanced clarification critical thinking ability 

Meanwhile, the difference in the improvement of advanced 
clarification critical thinking skills for each indicator does 
not meet the pre-requisites for the analysis test, so the Kruskal 
Wallis non-parametric test was used. The details of the test 
results are mentioned in table 6. 

Based on Table 6, all indicators have a significance value 
of more than 0.05. It means that CLM provides the same 
increasing effect for all indicators tested. Thus, CLM gives the 
same advanced clarification critical thinking improvement 
effect for each indicator advanced clarification critical 
thinking ability. 

DISCUSSION 
The learning model can be said to be effective if it is able 
to achieve the specified goals (Akhdinirwanto et al., 2020; 
Honebein & Honebein, 2015). CLM is able to achieve the goal 
of improving advanced clarification critical thinking skills. 
This model learning is inseparable from the CLM design, 
which was developed based on the excellence of the inquiry 
model by considering distance learning. The indicators of the 
CLM model can be categorized as effective, obtained from the 
calculation of the minimum N-gain in the medium category 
(Hake, 1999) and the N-gain increase difference test obtained 
that Ho is accepted or CLM provides the same increasing effect 
for both experimental classes. 

Based on the calculation of the pre-test and post-test data, 
N-gain data and the difference in N-gain for the experimental 
class 1 and experimental class 2 have been obtained and are 
included in the high category. Likewise, the seven indicators 
of advanced clarification critical thinking skills include 
six indicators in the high category and one indicator in the 
high category. N-gain in research data can be effective if it is 
included in the medium category (Hake, 1999). Thus based 
on the N-gain criteria, CLM can be categorized as an effective 
learning model. 

The results of the N-gain difference test for the two classes 
concluded that there was no difference in the increase in the 
advanced clarification critical thinking skills for the two 
classes. Supported by the data that CLM gives the same effect 
for all indicators of advanced clarification critical thinking 
skills. Thus, the provision of the CLM model gives the 
same effect of advanced clarification critical thinking skills 
improvement for both experimental classes. 

Strong evidence of the effectiveness of this improvement 
lies on how to answer questions before and after the learning 
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intervention with CLM. At the beginning of the pre-test, it 
was identified into two categories, namely wrong in making 
decisions or right in making decisions but unable to argue. 
The sample evidence of answers at the time of the pre-test is 
shown in table 7. 

In the category in wrong answer, students have not 
mastered the concept of work. The main factor in determining 
a person’s critical thinking ability is determined by the 
strength of the knowledge used to build arguments in making 
decision (Saiz & Rivas, 2011). This problem confirms the results 
of the learning experiment research with the subject of class 
10 Pakistani students in chemistry learning with a problem 
based learning model and pre-test post-test control group 
design which concluded that the low critical thinking skills 
is due to the lack of students’ initial knowledge (Awan et al., 
2017). critical thinking skills and achievement of 10th grade 
students in chemistry. In this experimental study the students 
of two intact groups of Govt. high school 79 SB Sargodha, were 
selected as experimental (N=35A large-scale survey conducted 
in Sweden with 76 students in various cities concluded that a 
person’s critical thinking skills is influenced by the student’s 
prior knowledge. Research survey in Indonesia obtained the 
result that the factor causing the low ability to think critically 
on advanced clarification is the initial knowledge possessed by 
students (Herunata et al., 2020; Pradana et al., 2017). 

The next category is right in making decision but 
cannot argue correctly shows the weak ability of advanced 
clarification. This ability is identic with complex thinking and 
the ability to make decisions based on a review of the situation 

 
Table 7: Examples of student questions and answers during pre-test 

(Ennis, 2015). Other opinions of critical thinking are possessed 
by someone if they have been able to connect knowledge with 
problems in making the right decision (Halpern, 2014). In 
addition, ability at this level requires precise interpretation, 
analysis, evaluation and inference (Hughes et al., 2015). 

While at the end of the learning of the post test, based on 
the evaluation of the results of the answers to the questions, 
students have had arguments every time they answer questions 
but not all students prove it with mathematical calculation. 
Table 8 is an example of excerpts from the results of the 
students’ post-test. 

This difference in the results of the answers resulted in 
differences in the level of improvement in critical thinking 
skills for advanced clarification. With the improvement of 
critical thinking skills for advanced clarification in the high 
category, most students have reached point 2. They can make 
appropriate arguments, use mathematical abilities and draw 
a conclusion. While in the medium category, students have 
argued but have not provided mathematical proof and made 
a conclusion. 

Therefore, CLM has improved previous research 
with Ethno-Stem Project-Based Learning intervention in 
chemistry subjects. The results of the majority of students 
do not make rationalizations in answering questions 

 
Table 8: Examples of questions and students’ answers during the post test 

 

No. Question Answer Information 

 Object A and B which have 
different mass of 5 kg and 
10 kg get the same thrust 
of 110 N on a slippery base 
along 3 meters. In your 
opinion, the work of the 
two objects is the same or 
different? Explain! 

This must be 
different because 
of the difference 
in both objects 
mass. 

Wrong 
decision 

 Two nails with a mass of 10 
g are dropped at a certain 
height on a Styrofoam 
and plasticine base. Both 
nails hit the Styrofoam and 
plasticine base at the same 
velocity, 5x10-2 m/s. If the 
ratio of the average upward 
force of Styrofoam to nails 
and plasticine to nails is 1:2, 
then according to you, the 
nail that goes deeper is the 
nail on the Styrofoam base 
or the nail on the plasticine 
base? 

Styrofoam, 
because it’s 
softer 

Right in 
making 
decision but 
can’t argue 
correctly 

No. Question Answer Information 

 Object A and B 
which have different 
mass of 5 kg and 
10 kg get the same 
thrust of 110 N on a 
slippery base along 
3 meters. In your 
opinion, the work of 
the two objects is the 
same or different? 
Explain! 

The work of the thrust 
will be the same, this 
is because both the 
force and displacement 
variables for both 
objects are the same. 
As the equation . 

Able to argue 
but not show 
the value of 
the work. 

 The work of the thrust 
will be the same, this 
is because both the 
force and displacement 
variables for both 
objects are the same. 
As the equation . With 
thus the correct 
mathematical 
calculation are: 

Able to argue 
and can use 
mathematical 
ability along 
with making 
conclusions. 

 
The final conclusion is 
correct. If objects are 
pulled with the same 
work and experience 
the same displacement 
even though the 
masses of the objects 
are different, they will 
produce work by the 
same force. 

 

 



Effectiveness of Clarity Learning Model to Improve Students’ Advanced Clarification Critical Thinking Ability in Physics Courses 

Pegem Journal of Education and Instruction, ISSN 2146-0655 56 

 

 

 

(Sumarni & Kadarwati, 2020). Attention to the local culture 
especially that is closely related to the scientific concepts 
needs to be strongly emphasized. Due to those two aspects 
i.e. creative and critical thinking as well as attention to 
local culture, the ethno-STEM project-based learning for 
high school students has been implemented and its impact 
on students’ critical and creative thinking skills has been 
investigated. This study involved 230 students from seven 
high schools in Central Java, Indonesia. The data collection 
was carried out through a set of instruments to reveal the 
students’ critical and creative thinking skills. The instruments 
were declared as valid based on the experts’ judgment and 
showed an Alpha Cronbach score of 0.79 before use. The 
results showed that the ethno-STEM project-based learning 
was able to improve the average critical and creative thinking 
skills of students in all indicators varying from low to medium 
categories. The improvement of students’ critical thinking 
skills was observed by the achievement of the N-gain score, i.e. 
52 students (22.6% In addition to the low survey of students’ 
ability to make arguments in the type of questions about 
critical thinking skills for advanced clarification (Herunata 
et al., 2020; Pradana et al., 2017; Herawati et al., 2020), CLM 
at least began to invite students to think about rationalization 
in answering the questions. 

Effective learning objective means that the learning 
design contained in the CLM is successful in developing 
students’ critical thinking skills for advanced clarification. The 
learning design in the CLM contains five phases of learning 
which include learning orientation, investigation, reasoning, 
clarification and evaluation, and reflection. These five phases 
are implemented synchronously using Zoom Meeting between 
the lecturer and the students who meet directly online. 

CONCLUSION 
The CLM design was developed to focus on increasing 
advanced clarification ability by adapting the advantages 
of IBL by paying attention to problems and suggestions 
resulting in two additional new phases, namely reasoning 
and clarification, and evaluation. There is an opportunity 
for students to find concepts that are carried out by thinking 
activities from formulating problems, making hypotheses, 
collecting data, and concluding what is contained in the 
problem orientation and investigation phase—followed by the 
reasoning, clarification, and evaluation activity, which impact 
the internalization process of advanced clarification critical 
thinking ability skills through guided training activities. 
It ended with strengthening the concepts experienced by 
students through the reflection phase. The learning design 
impacts students’ ability to answer the questions given. 
On the pre-test, students were able to know the answer 
predictions but could not reveal the exact reason. The 
difference is that on the post-test, students have been able to 

show the reasons for the predictions that have been chosen. 
Thus, the CLM instructional design that has been developed 
can be effective in increasing the advanced clarification 
critical thinking ability. The details of the research results 
are as follows: 

1. The two classes that are given the CLM intervention 
experienced an increase in advanced clarification critical 
thinking ability, with the same work energy, which is at 
the medium category. 

2. The provision of CLM intervention is able to increase each 
indicator of advanced clarification critical thinking ability, 
work, and energy at a medium level, namely on indicators 
judge definitions, using appropriate criteria, think 
suppositionally, deal with fallacy labels, be aware of, and 
check the quality of, their own thinking (metacognition). 
Even able to reach the high category, namely to handle 
equivocation appropriately, attribute and judge unstated 
assumptions and Proceed in an orderly and reasonable 
manner appropriate to the situation. 

3. The provision of CLM intervention has the same effect of 
increasing advanced clarification critical thinking ability 
in work and energy for the two classes. 

4. The provision of CLM intervention has the effect of 
increasing every indicator of advanced clarification critical 
thinking ability on the subject of work and energy. 

 

SUGGESTION 
Although CLM has been effective in improving the critical 
thinking on advanced clarification aspect, but it needs to 
be optimized more in the future research. There is still one 
indicator of advanced clarification critical thinking ability 
which is included in the medium category, namely handle 
equivocation appropriately thus it needs to be improved again 
in order to reach high category. Meanwhile, the design of the 
CLM model is still focused on synchronous activities. The 
existence of LMS in this learning is still limited to material 
sharing and task submission. To make students’ critical 
thinking skills can be more optimal, LMS can be designed 
as optimization of students’ initial knowledge. As a result of 
the survey research, there is a positive correlation between 
the initial ability and one’s critical thinking skills (Awan et 
al., 2017; Herunata et al., 2020; Pradana et al., 2017).critical 
thinking skills and achievement of 10th grade students in 
chemistry. In this experimental study the students of two 
intact groups of Govt. high school 79 SB Sargodha, were 
selected as experimental (N=35 The existence of the quiz 
feature discussion material sharing can be optimized before 
the lecture to prepare the prior knowledge of students. In 
addition, self-study assignment activities can facilitate students 
who have different paces of learning (Aljanazrah, 2020; Offir 
& Bezalel, 2008). 
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LIMITATION 
However, the results of this study are still limited to a 

small sample that is only two classes in a university. Therefore,  
it needs to be tested elsewhere in order to find out the 
effectiveness of the CLM model in a wider scope. This research 
suggests the future researcher in order to further optimize the 
LMS for optimizing students’ initial knowledge. 
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