
 
 

 

11 

 

Practicality of Guided Inquiry Learning Models Based on Critical Questions 

(Intersistatic) to Improve Students' Critical Thinking on Temperature and Heat 

Materials 

 
Citron S. Payu1*, Ismail Pakaya1, I Made Hermanto2, Irsan3, Muhammad Yunus3  
1Study Programme of Science Education, FMIPA, Universitas Negeri Gorontalo, Indonesia 
2Study Programme of Physics Education, FMIPA, Universitas Negeri Gorontalo, Indonesia 
3Study Programme of Physics, FMIPA, Universitas Negeri Gorontalo, Indonesia 

*Corresponding Author: citron.payu@ung.ac.id  

 
Article History 

Received : Desember 22th, 2022 

Revised : January 15th, 2023 

Accepted : January 20th, 2023 

Abstract: The guided inquiry learning model is a learning model that is built 

based on learning concepts and connecting several concepts in the subject. 

This study aims to determine the practicality of the guided inquiry learning 

model based on critical questions (intersistatic) to improve critical thinking. 

This research method uses the Four D development model to define, design, 

develop, and disseminate. At the dissemination stage, a practicality test was 

carried out. The instruments used to measure practicality are observation 

sheets of the implementation of learning and questionnaires on the responses 

of model teachers and students. The limited testing results from applying the 

guided inquiry learning model based on critical questions to improve critical 

thinking have a very good level of practicality. In addition, applying learning 

models can trigger students' critical thinking skills. Therefore, the guided 

inquiry learning model based on critical questions can be implemented in 

learning to improve students' critical thinking.  
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INTRODUCTION 

  

One of the abilities needed by a teacher is the 

teacher's ability to choose learning methods, such as 

choosing a learning model that is applied in 

implementing learning. The learning model is a 

planning pattern to design face-to-face learning in 

classes and tutorials. In addition, this planning 

pattern forms learning tools, such as books, films, 

computers, curricula, etc. Each model directs 

learning design and helps students achieve learning 

objectives (Joyce, B., & Weil, 2020). Subjects in 

junior high school education units that need attention 

are science lessons. The application of the science 

learning system should be carried out by professional 

teachers with learning tools that support learning. 

According to Susantini (2012), science teachers 

provide scientific knowledge to students in a simple 

and precise procedure if they master the material 

well (Susantini, 2012). In addition, learning tools are 

needed as guidelines for teachers and students. 

Science subjects in schools equip students with 

concepts, ideas, and knowledge about the 

environment obtained through experience and a 

series of scientific processes, including preparation, 

investigation, and creativity (Lestari, 2019). 

Meanwhile, according to (Yuniarti, 2018), science 

education can assist students in developing 

understanding and thinking habits and in 

mastering life skills, be it observed, scientific 

attitudes, and predictions. 

The 2013 curriculum explains that 

science learning is carried out in scientific 

inquiry to foster the ability to think, work and 

act scientifically and communicate it as an 

important aspect of life skills. The word 

inquiry comes from the English “inquiry” 

and, according to the dictionary, means 

“question” or “investigation”. The general 

goal of inquiry learning is to help students 

develop intellectual thinking skills and other 

skills, such as asking questions and finding 

answers that start from their curiosity, based 

on what was expressed by (Joyce, B., & Weil, 

2020) about “The general goal of inquiry 

training is to help students develop the 

intellectual discipline and skills necessary to 

raise questions and seek out answers 

stemming from their curiosity”. Learning by 

using this inquiry method, students are 

mentally and physically involved in solving 

problems given by the teacher, so students are 

accustomed to behaving like the attitude of a 

scientific scientist who is conscientious, 
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diligent, objective, honest, respects the opinions of 

others, and creative. The guided inquiry learning 

model is a learning model that is built based on 

learning concepts and connecting several concepts in 

the subject. Educators must be able to present 

examples of real problems to students and guide 

students to find patterns in these problems. In 

addition, educators can also provide reinforcement 

when students can understand the concepts taught by 

educators (Hartono, 2013). 

Implementation of learning using the guided 

inquiry learning model by the teacher provides 

instructions for carrying out investigations by 

students, based on what was revealed by (Kulthau, 

2007) that the principles of using the guided inquiry 

model must be understood and implemented by a 

teacher so that the learning process using the guided 

inquiry learning model guided inquiry can work 

well. The goal is to get satisfactory results, such as 

creating fun and oriented learning for students who 

can think critically and be active in teaching and 

learning. Implementation of the guided inquiry 

learning model has several advantages: students can 

develop language and reading, and social skills, 

students can build their understanding, students get 

freedom in conducting investigations, and students 

can increase learning motivation and develop 

learning strategies to solve problems. In addition, the 

use of inquiry learning models also has several 

weaknesses, such as the learning process requires a 

longer time, the guided inquiry is highly dependent 

on students' mathematical abilities, students' 

language skills, independent learning skills, and self-

management, and active students may remain do not 

understand or recognize basic concepts, rules, and 

principles. Students often have difficulty making 

opinions, and hypotheses, making experimental 

designs, and drawing conclusions (Marzano, 1994). 

Recent developments in learning orientation 

education are directed at developing students' 

thinking skills. The ability to understand the 

concepts being taught by students is also expected to 

have critical thinking skills by asking critical 

questions. The goal is to increase student activity, 

interest, motivation, and learning outcomes. 

Thinking skills are divided into three categories: 

self-regulated, critical, and creative thinking (Costa, 

1985). Then, complex thinking processes are 

developed into four categories: problem-solving, 

decision-making, critical, and creative (Ennis, 1996). 

Critical thinking is the process and ability involved 

in making rational decisions about what to do and 

believe. Critical thinking skills can provide good 

recommendations for taking action because critical 

thinking is an attitude to assess something 

(Lamtaruli, et al. 2017). Previous studies have 

found that applying inquiry learning models 

can improve students' critical thinking skills 

(Mustika, 2019) (Parwati, et al. 2020) 

(Ramadhan, 2021) (Sugiyono, 2009). 

Based on what has been described 

above, it is important to develop a learning 

model as a learning model that can be applied 

to improve students' critical thinking skills. 

Researchers seek to develop new learning 

models to overcome these problems. The 

development of learning models by 

researchers uses the inquiry learning model as 

a basis and collaborates with critical thinking 

theory from experts to become a new learning 

model, namely the guided inquiry learning 

model based on critical questions 

(intersistatic) to improve students' critical 

thinking skills. One development stage was a 

limited trial to determine the practicality of 

the learning model being developed. So the 

purpose of this study was to determine the 

practicality of the guided inquiry learning 

model based on critical questions 

(intersistatic) to improve students' critical 

thinking skills through limited trials. 

 

METHODS 

  

The research carried out is research and 

development in the field of education. This 

research is called development research 

because it focuses on developing an 

Interstitial learning model to improve critical 

thinking in the concept of temperature and 

heat in science learning. This research method 

uses the Four D development model: define, 

design, develop, and disseminate. At the 

dissemination stage, a practicality test was 

carried out. The instruments used to measure 

the practicality of the learning model are 

observation sheets of the implementation of 

learning and questionnaires for model teacher 

and student responses. The implementation of 

learning is the achievement of the syntax of 

the learning model that is supported by an 

appropriate learning environment. Learning 

activities refer to the syntax of the intersistatic 

learning model. Assessing the observation of 

the implementation of the model, each 

observer gave a value (5: excellent, 4: good, 

3: enought, 2: less, and 1: not much). 
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The activities carried out in the data analysis 

process of the implementation of learning are as 

follows (Ramadhan, 2021): 

1. Recapitulate the results of observing the 

implementation of the intersistatic learning 

model given by three observers using the 

formula (1). 

2. Calculating the average value of 

implementation using the formula (2).

 

% 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 =  
𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑒𝑝𝑠 𝑡𝑎𝑘𝑒𝑛

𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑒𝑝𝑠 𝑝𝑙𝑎𝑛𝑛𝑒𝑑
 𝑥 100 %     (1) 

 

% 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 =  
𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑒𝑝𝑠 𝑡𝑎𝑘𝑒𝑛

𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑒𝑝𝑠 𝑝𝑙𝑎𝑛𝑛𝑒𝑑
 𝑥 100 %    (2) 

 

The intersistatic learning model is said to meet 

the practical requirements if it meets the criteria 

based in Table 1 (Paul, R. and Elder, 2010). 

Table 1. Criteria for the level of implementation 

No Persentage Criteria (%) Category 

1 

2 

3 

4 

5 

86 – 100 

75 – 85 

66 – 74 

56 – 65 

0   – 55 

Excellent 

Good 

Enough 

Less 

Not much 

 

The implementation of the intersistatic 

learning model is said to be practical if the 

implementation of learning obtains at least a good 

criteria. Analysis of teacher and participant response 

questionnaire data by carrying out the following 

activities:  

1. Convert the answer choices of students and the 

model teacher in the questionnaire into scores. 

Giving scores for the teacher's response 

questionnaire and the student's response 

questionnaire used the likert scale in Table 2. 
 

Table 2. Scoring based on the likert scale 

No Category 
Statement Score 

Positive Negative 

1 Strongly agree 5 1 

2 Agree 4 2 

3 Doubtful 3 3 

4 Disagree 2 4 

5 Strongly disagree 1 5 

 

2. Calculate the average percentage of answers with 

the formula (3) (Ramadhan, 2021). 

     % 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 =  
𝑆𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑡𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒
 𝑥 100 %    (3) 

 

 

3. Categorizing the average percentage into 

the criteria shown in Table 3 (Paul, R. and 

Elder, 2010). 

 
Table 3. Teacher and Student Response Criteria 

No Persentage Criteria (%) Category 

1 

2 

3 

4 

5 

86 – 100 

75 – 85 

66 – 74 

56 – 65 

0   – 55 

Excellent 

Good 

Enough 

Less 

Not much 

 

A good response is if the average 

percentage of each response gets at least a 

good category. 

 

FINDINGS AND DISCUSSION  

1. Implementation of Limited Trial 

Intersistatis Learning 

The results obtained from the 

observational data on the implementation of 

the intersistatis learning model on 

temperature and heat materials in limited 

trials can be seen in Figure 1. 

The teacher's activity that was 

conveying the learning objectives and carried 

out a plan to investigate the reasons because 

when students entered the tables and chairs, 

they had already formed groups regularly. 

Hence, the teacher entered and immediately 

started learning with groups formed from 

subjects before science lessons. The results of 

the limited test observations conducted at 

Muhammadiyah Middle School in class VII 

type 2 can be seen in Figure 2. 

The teacher's activity in the Intersistatic 

learning model is not carried out, namely 

conveying the learning objectives. Data from 

observations of the implementation of limited 

trial results averaged per class can be seen in 

Figure 3. 
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Figure 1. Percentage of completion in limited trial classes in class VII type 1 at SMP Muhammadiyah Batudaa 

 

 
Figure 2. Percentage of completion in limited trial classes in class VII type 2 at SMP Muhammadiyah Batudaa 

 

 
Figure 3. Average percentage of class implementation limited trial at SMP Muhammadiyah Batudaa 
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Figure 3 displays the average implementation 

of learning using the intersistatic learning model, 

which is observed from the teacher's activities. The 

results were that the average implementation of 

learning for class VII type 1 was 88.89%, and the 

average implementation for class VII type 2 was 

97.22%. Based on the results of observations of the 

implementation of learning obtained, the learning 

model of guided inquiry based on critical questions 

(intersistatic) is very well implemented in the 

teaching and learning process in science subjects, 

especially in the concepts of temperature and heat. In 

the limited trial class, teacher activities were 

forgotten, namely conveying learning 

objectives. This happened because the teacher 

forgot and assumed that conveying learning 

objectives to students was unimportant in 

teaching and learning. 

The implementation of the limited trial 

Interstates learning produced critical thinking 

trigger questions that were grouped based on 

indicators of critical thinking trigger 

questions, according to Paul & Elder, as seen 

in Table 4-6 (Paul, R. and Elder, 2010). 

 
Table 4. Trigger questions increase critical thinking first encounter limited trial 

No. Syntax of the 

Intersistatic Learning 

Model 

Trigger Questions Improve Critical Thinking Critical Thinking 

Trigger Question 

Indicator 

1. Presents significant 

problems with logic 

1. Can the doctor know that the patient is sick? 

2. Why do doctors only examine the forehead? 

3. Does the patient feel sick, so he goes to the doctor? 

1. Logical 

2. Breadth 

3. Logical 

2. Formulate Hypotheses 

with accurately 

4. What is the meaning of temperature?  

5. Does feeling cold also mean temperature?  

4. Precision 

5. Accuracy 

3. Plan the investigation 6. Can the teacher give an example of a problem 

statement?  

7. Can the teacher give an example of a hypothesis? 

6. Clarity 

7. Clarity 

4. Collect relevant data 8. What do you feel when you put your hand in warm 

water?  

9. What do you feel when you put your hand in plain 

water?  

10. What did you feel when you put your hand in ice water?  

11. How does he know the temperature by hand?  

12.  Why doesn't he use a thermometer?  

13. What are the benefits of putting your hand between 

plain, warm, and ice water? 

8. Logical 

9. Logical 

10. Logical 

11. Relevance 

12. Breadth 

13. Significance 

5 Process/analyze data 

in depth and more 

broadly 

14. How to use a thermometer?  

15. Who invented the thermometer first? 

16. Why can a thermometer be used to measure 

temperature? 

17. What are the materials of the thermometer? 

14. Accuracy 

15. Breadth 

16. Clarity 

17. Depth  

6. Make clear and 

precise conclusions 

18. What is the temperature of the human body when it is 

sick? 

18. Accuracy 

 

Based on Table 4, it can be seen that there are 

18 critical thinking trigger questions obtained from 

the interstatistic learning in the limited trial of the 

first meeting. The highest number of questions from 

students is in the syntax of collecting relevant data, 

namely six questions, while the least number of 

questions is in the syntax of making appropriate 

conclusions, namely 1 question. The number of 

questions in the syntax of collecting relevant data is 

more than the others because, at this stage, students 

are asked to write questions on student worksheets 

based on observations of learning videos. In contrast, 

students make clear and precise conclusions at the 

syntax stage with only 1 question. This proves 

that students already understand the 

conclusions and explanations of the teacher 

regarding the learning material. 

Judging from the quality of the 

questions that arise based on standard 

question indicators that trigger critical 

thinking Paul & Elder, there are 5 Logic 

indicator questions, two breadth indicator 

questions, three accuracy indicator questions, 

three clarity indicator questions, and 1 

question each on the accuracy, relevance, 

depth indicators, and significance. 
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Table 5. Trigger questions increase critical thinking second meeting limited trial 

No. Syntax of the 

Intersistatic Learning 

Model 

Trigger Questions Improve Critical Thinking Critical Thinking 

Trigger Question 

Indicator 

1. Presents significant 

problems with logic 

1. What causes the boiled water to decrease after 

boiling?  

2. Why is it that water drips from the pot cover when 

you open the lid?  

3. Why is the skin damaged when exposed to hot 

water? 

1. Accuracy 

2. Breadth 

3. Clarity 

2. Formulate Hypotheses 

accurately 

4. What is heat?  

5. What is expansion? 

4. Precision 

5. Precision 

3. Plan the investigation 6. Can the teacher explain the picture for the 

formulation of the problem? 

6. Clarity 

4. Collect relevant data 7. Why do iron, glass, and copper expand?  

8. Can copper and glass expand? 

9. What tools were used in the experiment?  

10. Why does the iron get hot when it is burned?  

11. What is the purpose of experimenting? 

12. Can iron expand if it replaces its heater with a 

candle flame? 

13. What are the steps of the experiment? 

14. What causes expansion? 

15. Is there a difference in the expansion between iron, 

copper and glass? 

16. What effect does the heating engine have on 

expansion? 

7. Accuracy  

8. Depth 

9. Clarity 

10. Precision 

11. Logical 

12. Breadth 

13. Relevance 

14. Depth 

15. Accuracy  

16. Relevance  

5 Process/analyze data 

in depth and more 

broadly 

17. Can friends explain the difference between heat and 

temperature?  

18. What are the factors that cause expansion?  

19. Can you explain examples of expansion in 

everyday life? 

17. Accuracy 

18. Depth 

19. Clarity  

6. Make clear and precise 

conclusions 

20. Can wood expand? 

21. Does plastic expand? 

20. Logical 

21. Logical  

 

Table 5 shows 21 critical thinking trigger 

questions were obtained from the intersistatic 

learning in the second meeting limited trial. The 

highest number of questions from students is in the 

syntax of collecting relevant data, namely ten 

questions, while the least is in planning a clear 

investigation, namely 1 question. The number of 

questions in the syntax of collecting relevant data is 

more than the others because, at this stage, students 

are asked to write questions on student worksheets 

based on observations of learning videos, while at 

the syntax stage, clearly planning investigations 

students only give 1 question. This is because, at this 

stage, the students are guided to form groups and 

understand the steps or parts of the student 

worksheets. 

Judging from the quality of the questions that 

appear based on the standard question indicators that 

trigger critical thinking, Paul & Elder, there are four 

accuracy indicator questions, two breadth indicator 

questions, four clarity indicator questions, three 

accuracy indicator questions, three depth 

indicator questions, three logic indicator 

questions, two indicators relevance, and there 

is no question of significance indicators. 

Based on Table 6, it can be seen that 

there are 17 critical thinking trigger questions 

obtained from the intersistatic learning in the 

third meeting limited trial. The highest 

number of questions from students is in the 

syntax of collecting relevant data, namely 

eight questions, while the least number of 

questions is in the syntax of planning a clear 

investigation and the syntax of making clear 

and precise conclusions, namely only 1 

question each. The number of questions in the 

syntax of collecting relevant data is more than 

the others because, at this stage, students are 

asked to write questions on student 

worksheets based on observations of learning 

videos, while at the syntax stage, clearly 

planning investigations students only give 1 
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question. This is because, at this stage, the students 

are guided to form groups and understand the steps 

or parts of the student worksheets. The syntax for 

making precise and clear conclusions also only 

obtained 1 question. This was because 

students were able to understand heat transfer 

material. 

 
Table 6. Trigger Questions Increase Critical Thinking Third Meeting Limited Trial 

No. Syntax of the 

Intersistatic Learning 

Model 

Trigger Questions Improve Critical Thinking Critical Thinking 

Trigger Question 

Indicator 

1. Presents significant 

problems with logic 

1. How can a cauldron handle be hot when only the 

bottom of the cauldron is touching the flames?  

2. Can the teacher give another example?  

1. Relevance 

2. Breadth 

2. Formulate Hypotheses 

accurately  

3. What is meant by heat capacity?  

4. What is meant by heat transfer?  

5. How to achieve the learning objectives?  

3. Precision 

4. Precision 

5. Relevance 

3. Plan the investigation 6. What observation will we make?  6. Clarity 

4. Collect relevant data 7. What happened to the crossbar that was burned?  

8. What is the temperature of boiling water? 

9. Does the ruler get hot due to heat transfer?  

10. Why does water boil?  

11. What is the volume of boiling water? 

12. Why is the bonfire hot? 

13. How do we feel when we are near a campfire? 

14. Why can heat move around?  

7. Logical 

8. Accuracy  

9. Logical 

10. Logical 

11. Accuracy 

12. Clarity 

13.  Logical 

14. Depth 

5 Process/analyze data in 

depth and more broadly 

15. Name and explain the various types of heat 

transfer? 

16. What happens if we get too close to a bonfire? 

15.  Clarity 

16.  Clarity 

6. Make clear and precise 

conclusions 

17. Can the teacher give a more detailed conclusion?  17. Precision 

 

 

Judging from the quality of the questions that 

appear based on standard question indicators that 

trigger critical thinking Paul & Elder, there are two 

relevance indicator questions, three accuracy 

indicator questions, four clarity indicator questions, 

three accuracy indicator questions, two accuracy 

indicator questions, four logic indicator questions, 

one indicator question depth, and there is no 

question of significance indicators. 

The total number of questions that 

trigger increased critical thinking for each 

syntax in the limited trial can be seen in Table 

7. 

 
Table 7. Number of critical thinking trigger questions every syntax on limited trial 

 

 

 

 

 

 

 

 

 

 

Table 7 displays the highest number of critical 

questions obtained in the syntax of collecting 

relevant data, namely 24 questions because of 

syntax's learning stage to collect relevant data. 

Participants were asked to write questions according 

to the pictures provided in the student worksheets. 

The number of questions on planning an 

investigation is clearly the same as the 

number of questions on making a clear and 

precise conclusion, namely four questions. 

This number is the lowest compared to the 

learning stages in other syntaxes because at 

No. Intersistatic Syntax 
Meeting 

Number 
1 2 3 

1. Presents significant problems with logic 3 3 2 8 

2. Formulate hypotheses accurately 2 2 3 7 

3. Plan the investigation 2 1 1 4 

4. Collect relevant data 6 10 8 24 

5. Process/analyze data in depth and more broadly 4 3 2 9 

6. Make clear and precise conclusions 1 2 1 4 

Total 56 
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the syntax stage. Students are planning 

investigations doing group division activities, and 

learning resources to ask questions only related to 

parts unclear on the student worksheets or steps that 

have not been understood on student worksheets. 

The syntax of giving clear and precise conclusions is 

also the stage that gets the lowest questions 

compared to other syntaxes because, at this 

stage, students can understand the 

conclusions that have been conveyed and 

explained. 

Overall the number of questions based 

on indicators of increasing critical thinking in 

the limited trial class can be seen in Table 8. 

 
Table 8. Number of questions for each question indicator critical thinking triggers in limited experiments 

 

 

 

 

 

 

 

 

 

 

 

 Table 8 shows that the highest number of 

questions are found in the Logic indicator, namely 

12 questions, while very few are found in the 

significance indicator, namely 1 question. 

 
2. Data on Student Responses to the Limited Trial 

Intersistatic Learning Model 

 Students' responses to learning with the 

intersistatic learning model on the concepts of 

temperature and heat are carried out in junior 

high schools, namely SMP Muhammadiyah 

Batudaa, which consists of two classes. 

Students were asked to fill out a student 

response questionnaire after being given 

treatment, namely applying the intersistatic 

learning model in three meetings. The data 

obtained from students' responses in the 

limited trial class can be seen in Figure 4. 

 

 
Figure 4. Percentage of student responses in class limited trial of SMP Muhammadiyah Batudaa 

 

Based on Figure 4, the student's responses to 

learning by applying the intersistatic inquiry learning 

model in class VII 1 obtained 85.19% very good 

responses and 14.81% good responses. Meanwhile, 

for class VII 2, the data obtained was 80.77% giving 

a very good response and 19.23% giving a 

good response. Figure 4 states that no students 

gave a less or not much response to the 

application of the intersistatic learning model, 
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so the intersistatic learning model can be said to be 

practical. 

The analysis of student response 

questionnaires found that students felt happy 

learning science using the intersistatic learning 

model, so students became more enthusiastic about 

learning. Students are more active and motivated to 

think in conveying critical questions in the learning 

process. 

The practicality of the intersistatic learning 

model in the limited trial class was tested using the 

implementation observation instrument and student 

response questionnaires. The practicality of the 

intersistatic learning model in implementation for a 

limited trial class was carried out at SMP 

Muhammadiyah Batudaa in as many as two classes. 

In contrast, the extended tryout was carried out at 

SMP Negeri 1 Batudaa and SMP Negeri 2 Batudaa. 

On average, the implementation of learning in 

the limited trials of class VII 1 and VII 2 was very 

good, reaching 88.89% and 97.22%. In more detail, 

implementation in class VII 1 for the first and second 

meetings was the same; namely, 91.67% was 

implemented, and 8.33% was not implemented. In 

the implementation observation sheet used, there are 

12 teacher activities. So that 91.67% means that in 

the first and second meetings, there are 11 teacher 

activities in the intersistatic learning model that are 

carried out, and 8.33% means that in the first and 

second meetings, there is one teacher activity that is 

not carried out in the learning process, namely 

conveying learning objectives. This process was not 

carried out due to the early learning using the 

intersistatic learning model, which was still 

relatively new. The teacher admitted that he was still 

rigid and negligent in delivering learning objectives. 

In the third meeting, 83.33% of teacher 

activities were carried out, and 16.67% of data were 

not carried out. In the observation sheet used, 

83.33% means that 10 out of 12 teacher activities 

were carried out, while 16.67% were not carried out, 

meaning that two teacher activities were not carried 

out. The teacher's activity that was not carried out 

was conveying the learning objectives and carrying 

out a plan to investigate the reasons because when 

entering learning, the tables and chairs of the 

students had already formed groups regularly. 

Hence, the teacher entered immediately to start 

learning with groups formed from subjects before 

science lessons. 

The results were that the average 

implementation of learning in the extended trials for 

class VII 1 and VII 2 and class VII 3 at SMPN 1 

Batudaa received very good quality, namely 100% 

implementation. In the implementation 

observation sheet used, there are 12 teacher 

activities, 100% means that it is carried out as 

a whole in every meeting. The same results 

were also obtained from observing the 

implementation of learning at SMPN 2 

Batudaa where the results reached 100%. This 

can also be interpreted that the 12 teacher 

activities in the observation sheet of the 

implementation of learning are all carried out 

well. This finding is consistent with research 

conducted by (Lamtaruli, et al. 2017), who 

obtained the results of implementing the 

guided inquiry syntax in the very good 

category. The good implementation of the 

inquiry learning model influences increasing 

students' critical thinking skills. 

Students' responses to learning using 

the intersistatic learning model in limited trials 

were analyzed according to the criteria put 

forward by (Paul, R. and Elder, 2010). The 

results of the analysis of the responses of 

students at SMP Muhammadiyah grades VII 

1, and VII 2 gave very good responses and 

good responses. The analysis of student 

responses in the limited trial did not find 

students who gave poor or very unfavorable 

responses. 

Student responses to the extended trial 

were also analyzed based on the criteria 

suggested by (Sugiyono, 2009). The results of 

the analysis of student responses in the 

expanded trial obtained very good criteria, and 

good criteria were not found in students who 

gave poor or very poor responses. Based on 

these results, it can be said that the student's 

responses consisting of 35 statement items 

gave good results according to the students. 

The statements in the student response 

questionnaire indicate that after going through 

the learning process with the intersistatic 

learning model, students feel more 

concentrated, enthusiastic, active, and serious 

in learning temperature and heat. In addition, 

referring to other statements in the student 

response questionnaire, it can also be 

interpreted that students feel very happy, don't 

feel bored, and enjoy learning with student 

worksheets because they can work together 

while sharing knowledge with group mates 

through analysis, observation, and making 

questions, discussion, and problem-solving. 

This causes students to look more active and 

motivated to think in conveying critical 
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questions in the learning process. This is in line with 

the results of research conducted by (Hariani, et al. 

2020), who received a positive response to applying 

the guided inquiry learning model in the good and 

very good categories. Furthermore, (Irawanto, et al. 

2019) stated in his research results that applying the 

inquiry learning model obtained responses in the 

very good category. Based on the analysis of 

implementation data and student response 

questionnaires which showed good results, it can be 

said that using the intersistatic learning model in the 

limited trial class is said to meet the model's 

practicality criteria. 

 

CONCLUSION 

 

Based on the results of limited testing from 

applying the guided inquiry learning model based on 

critical questions (intersistatic) to improve critical 

thinking, it has a practical level in the good category. 

This learning model can be applied by teachers in 

implementing science learning in the classroom. 

Applying the guided inquiry learning model based 

on critical questions can trigger critical thinking 

skills, which are indicated by students' emergence of 

critical questions. 
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