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Abstract 

This study aims to analyze the effect of the implementation of the 

Think, Observe, Talk, and Write (TOTW) learning model on students' 

creative thinking skills on buffer solution material. The method used is 

a quasi-experiment with a Non-Equivalent Control Group Design, 

involving two sample classes, namely the experimental class and the 

control class at Senior High School Islam Al-Falah, Jambi. The 

research instruments include essay tests and observation sheets 

covering aspects of sensitivity, fluency, flexibility, originality, and 

elaboration. Data were analyzed using statistical tests to test the 

hypothesis. The results showed that the implementation of the TOTW 

model significantly improved students' creative thinking skills, with the 

average posttest of the experimental class being higher than the control 

class. In addition, the observation results indicated an increase in 

creative thinking skills in the experimental class in all aspects assessed. 

Statistical tests showed a significant effect of the implementation of the 

TOTW model on students' creative thinking skills. This study 

concludes that the TOTW model is effective in improving students' 

creative thinking skills, especially on materials that require conceptual 

understanding such as buffer solutions. The implications of this study 

include recommendations for the implementation of innovative learning 

models in various learning contexts to support the development of 

students' high-level thinking skills. 
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INTRODUCTION 

Education in the 21st century demands a paradigm shift from conventional teaching to learning 

that equips students with essential competencies for the future (Adeoye et al., 2024; Chetry, 2024; 

Zaman, 2024). One of the most crucial skills is creative thinking, which enables individuals to generate 

new ideas, solve complex problems, and adapt to rapidly changing environments (Ramírez-Montoya et 

al., 2022; Adeoye & Jimoh, 2023; Poláková et al., 2023). The development of this ability cannot be 

separated from the learning process experienced in schools (Hayat et al., 2021; Mulang, 2021; Qureshi 
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et al., 2022). Therefore, the education system is challenged to design and implement learning 

experiences that actively stimulate and foster students' creative thinking potential. 

However, the reality in the field often shows that the learning process is still dominated by a 

teacher-centered approach. This traditional method tends to position students as passive recipients of 

information, with a strong emphasis on memorizing concepts and formula (Nilimaa, 2023; Khoiriyah et 

al., 2024). This kind of environment is less conducive to developing higher-order thinking skills, 

including creative thinking (Kwangmuang et al., 2021; Lu et al., 2021; Chaojing, 2023). Students are 

rarely given the opportunity to explore, ask questions, discuss, or construct their own understanding, 

thus hampering their ability to think flexibly and innovatively. 

This challenge is particularly evident in science subjects such as Chemistry, which often 

involve abstract concepts and complex calculations. Buffer solutions, for example, are one of the topics 

in high school chemistry that require a deep conceptual understanding, not just the ability to apply 

formulas (Laliyo et al., 2022; Oladejo et al., 2023; Rudi et al., 2023; Ula & Suyono, 2023). Students 

often struggle to understand the mechanism by which a buffer solution maintains pH (Salame et al., 

2022; Santoso et al., 2024). An approach to learning that focuses solely on mathematical calculations 

fails to build a holistic and lasting understanding, limiting students’ ability to creatively solve related 

problems in different contexts. 

To address these issues, various innovative learning models have been developed to transform 

the learning environment into a more student-centered, active, and collaborative one (Dada et al., 2022; 

Zhao et al., 2022; Bhardwaj et al., 2025). These models are designed to go beyond mere knowledge 

transfer and instead focus on the process of knowledge construction by the students themselves. By 

actively involving students in the learning process, it is hoped that they can develop not only cognitive 

understanding but also essential skills such as critical thinking, communication, collaboration, and most 

importantly, creativity (Supena et al., 2021; Tohani & Aulia, 2022; Thornhill-Miller et al., 2023). 

One promising innovative learning model is the Think, Observe, Talk, and Write (TOTW) 

model. This model is a structured learning sequence that guides students through four important stages 

of cognitive processing. The Think phase provides a moment for individual reflection and generating 

initial ideas (Yaacob et al., 2020; Guaman-Quintanilla et al., 2023). The Observe phase encourages 

students to gather information and data through observation or experimentation (Dada et al., 2022; Tong 

et al., 2022). The Talk phase facilitates collaborative discussions to share and refine ideas with their 

peers (Ruiz-Rojas et al., 2024; Zamiri & Esmaeili, 2024). Finally, the Write phase requires students to 

synthesize and articulate their understanding in a structured written form. 

This study shows a significant difference in approach compared to previous studies by 

Panggabean et al., (2022) and Ayuningsih & Muna, (2023). Ayuningsih and Muna focused on the 

influence of the Discovery Learning model on critical thinking skills and student learning outcomes, 

with an emphasis on individual exploration oriented towards independent problem solving. Meanwhile, 

Panggabean et al. developed a Problem-Based Learning (PBL)-based learning module integrated with 

high-level thinking skills (HOTS), prioritizing structured learning to improve chemistry understanding 

in the classroom. Different from both, this study utilizes the TOTW (Think, Observe, Talk, Write) 

model which combines cognitive and collaborative stages to encourage students' creative thinking skills 

as a whole. The TOTW model stands out in facilitating student involvement at every stage of the 

learning process, with an approach that not only hones high-level thinking skills but also emphasizes the 

development of original ideas and communication skills. The gap in this research lies in its focus on the 

development of creative thinking skills, which is an essential element but has received less attention in 

previous studies, especially in the context of buffer solution material in high school. 

The application of the TOTW model is very relevant to improve creative thinking skills in the 

context of buffer solution material. The structured stages allow students to build their understanding 

systematically. They can think about the initial pH of a solution, observe the effects of adding a small 

amount of acid or base, talk with their group to discuss why the pH change is minimal, and write a 

comprehensive explanation of the buffer mechanism. This process encourages them to connect 

theoretical concepts with empirical observations and express their unique understanding, which is the 

essence of creative thinking. 

The novelty of this study lies in the specific application of the TOTW model to address 

conceptual difficulties in buffer solution material, an area that is often challenging, while explicitly 

targeting the enhancement of creative thinking skills. The urgency of this study is based on the urgent 

need to equip students with 21st century skills and provide alternative, proven learning models for 
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educators. Thus, this study not only fills a gap in the literature on chemistry pedagogy but also offers 

practical solutions to real problems in the classroom. 

Therefore, this article will discuss in depth the implementation of the Think, Observe, Talk, and 

Write (TOTW) learning model as a strategic effort to improve the creative thinking skills of high school 

students, especially in learning buffer solution material. This discussion will cover the theoretical basis 

of the model, practical steps for implementing it in the classroom, and the potential impacts it can have 

in fostering a more meaningful and empowering learning experience for students. 

RESEARCH METHOD 

The method used in this study is experimental research using the Quasi Experiment form with a 

Non-Equivalent Control Group Design research design (Faizah & Nappu, 2025; Latifah & Purwantoyo, 

2025). In this study there are two sample classes, namely the experimental class using the TOTW model 

and the control class not using the model. The design of this study is shown in the following table. 

 

Table 1. Research Design 

Group Pretest Treatment Posttest 

Experiment (TOTW model) O1 X1 O2 

Control O3 X2 O4 

 

The sample in this study was the population of students of class XI Natural Sciences of Al-

Falah Islamic Senior High School Jambi totaling 72 people who were spread into three classes. The 

number of students in each class XI Mathematics Natural Sciences can be seen in the following table. 

 

Table 2. Number of students in each class XI Mathematics Natural Sciences Al-Falah Islamic Senior 

High School Jambi 

Class Number of Students 

XI Mathematics Natural Science 1 25 Students 

XI Mathematics Natural Science 2 25 Students 

XI Mathematics Natural Science 3 25 Students 

 

The samples used were class XI Natural Sciences 1 and XI Natural Sciences 3 of Al-Falah 

Islamic Senior High School Jambi. The sample selection used the Random Sampling technique 

(Nanjundeswaraswamy & Divakar, 2021; Noor & Golzar, 2022). Class XI Natural Sciences 1 as the 

experimental class using the TOTW model while class XI Natural Sciences 3 as the control class using 

the TOTW Model. 

The research procedure began with random sampling, where class XI Natural Science 1 was 

designated as the experimental class and class XI Natural Science 3 as the control class. In the initial 

stage, both classes were given an initial test (pretest) in the form of essay questions (O1 and O3) to 

measure their creative thinking skills before treatment. Furthermore, the experimental class (X1) 

received learning about buffer solution material using the Think, Observe, Talk, and Write (TOTW) 

model, while the control class (X2) used a conventional learning model. During this learning process, 

the researcher observed the creativity of students in both classes using observation sheets that included 

aspects of sensitivity, fluency, flexibility, originality, and elaboration. After the treatment period was 

over, both classes were given a final test (posttest) (O2 and O4) which was identical to the initial test to 

measure the increase in creative thinking skills. The data collected from the results of the pretest, 

posttest, and observation sheets were then analyzed to compare the effectiveness of the TOTW model 

with the conventional model in improving students' creative thinking skills. The research procedures 

can be seen in the following figure 1. 
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Figure 1. Research Procedures 

 

Data collection was carried out using test and observation techniques. The instruments used 

were essay tests and observation sheets. In the study, creativity ability data was collected by adding up 

students' scores on the creativity observation sheet and essay test. There are five aspects as indicators of 

creativity used in this observation sheet, namely sensitivity, fluency, flexibility, originality, and 

elaboration. The outline of the essay test and the outline of the student creativity observation sheet and 

the student activity observation sheet can be seen in the table 3. 

 

Table 3. Essay Test Grid Contents of the Essay Test Grid 

Aspects of 

Creative Thinking 
Question Indicator 

Cognitive 

Domain 

Number of 

Questions 

Fluecy Flexibility 

Originity 

Elaboration 

sensitivy 

The questions provide students with the opportunity 

to answer quickly and fluently and be able to produce 

≥ 1 unique varied idea in explaining in detail about 

the acid-base properties of a salt solution 

C4 2 

The questions provide students with the opportunity 

to answer quickly and fluently and be able to produce 

≥ 1 unique varied idea in explaining in detail about 

the types of hydrolysis 

C4 2 

The questions provide students with the opportunity 

to answer quickly and fluently and be able to produce 

≥ 1 unique varied idea in explaining in detail about 

calculating the pH of a salt solution based on the acid-

base composition 

C4 2 

 

Table 4. Grid of Student Creativity Observation Sheet 

Aspects of Creative Thinking Indikator No Item 

Sensitivity 

Able to ask questions quickly and accurately 1 

Able to answer questions quickly and accurately 2 

Able to conclude problems quickly and accurately 3 

Fluency Able to express ideas, ideas in solving problems 4 

Flexibility 
Able to produce varied ideas or ideas in solving problems 5 

Able to present a concept in a different way 6 

Originality 

Able to convey new ideas in solving problems 7 

Able to develop and enrich other people's ideas 8 

Able to realize new ideas / ideas 9 

Elaboration Able to spark ideas to solve problems and implement them 10 

 

The analysis conducted can provide pretest and posttest before and after which aims to determine the 

increase in students' creativity abilities before and after learning. Student scores can be calculated using 

the following formula. 

𝑷𝒓𝒆𝒔𝒆𝒏𝒕𝒂𝒕𝒊𝒐𝒏 =
∑𝑺𝒄𝒐𝒓𝒆 𝒐𝒃𝒕𝒂𝒊𝒏𝒆𝒅

𝑴𝒂𝒙𝒊𝒎𝒖𝒎 𝒔𝒄𝒐𝒓𝒆
𝒙 𝟏𝟎𝟎% 

 

Data collection 
+ 

Documentation
Data analysis Results Conclusion  
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The analysis of the student creativity observation sheet was carried out by calculating the score 

results of each observation sheet containing 10 statements. The data was analyzed by adding up the 

scores of each statement item. The interpretation of the creativity observation sheet assessment scores is 

as follows. 

𝑷𝒓𝒆𝒔𝒆𝒏𝒕𝒂𝒕𝒊𝒐𝒏 =
∑𝑶𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏 𝒓𝒆𝒔𝒖𝒍𝒕 𝒔𝒄𝒐𝒓𝒆

𝑴𝒂𝒙𝒊𝒎𝒖𝒎 𝒔𝒄𝒐𝒓𝒆
𝒙 𝟏𝟎𝟎% 

The observation sheet assessment categories can be seen as follows. 

 

Table 5. Categories of Student Creativity Observation Sheets 

Value Scale Score Model implementation value Category 

4 > 32.7 > 81.75 Very Good 

3 25.2 – 32.7 63.00 – 81.75 Good 

2 17.6 – 25.1 44.00 – 62.75 Enough 

1 10.0 – 17.5 25.00 – 43.75 Not Good 

RESULTS AND DISCUSSION 

This research was conducted at Al-Falah Islamic Senior High School in Jambi using two 

sample classes, namely the experimental class (11th grade of Natural Sciences 1) and the control class 

(11th grade of Natural Sciences 3) with 22 students in each class. The experimental class was given 

treatment using the TOTW model while the control class was given treatment using the TOTW Model. 

The following are the research results data starting from the essay test instrument, creative thinking 

observation sheets and observation sheets for the implementation of the model by teachers and students. 

The observation sheets used are supporting data that describe the situation of each class and the 

obstacles that arise during learning. 

The essay test used consists of 6 questions given as a pretest and posttest. The pretest data 

obtained illustrates the initial abilities of students for both classes before studying the buffer solution 

material. Meanwhile, the posttest data is used as data in testing the research hypothesis. The following 

are the average pretest and posttest scores of students for the experimental and control classes. 

 

Table 6. Average Pretest and Posttest Scores of Students 

Class Pretest Average Posttest Average 

Experiment 55.00 75.00 

Control 51.50 65.00 

 

Based on the average posttest score, it can be seen that the thinking ability of students in the 

experimental class is greater than the control class. The average score is 65.00 in the control class and 

75.00 in the experimental class. The comparison of the average pretest and posttest scores of students in 

the experimental class and the control class is as follows. The cognitive value of students based on the 

aspect of creative thinking ability can be seen as table 7. 

 

Table 7. Results of Students’ Cognitive Assessment Based on Students' Creative Thinking Aspects 

Aspects of Creative Thinking 
No 

Question 

Experimental Class Control Class 

Average % Average % 

Sensitivity 4 3.12 68 2.71 60 

Fluency 1,2,4,5,6 13.25 72.5 11.94 65.3 

Flexibility 1 1.72 37 1.53 33 

Originality 3 2.12 47 2.18 46 

Elaboration 3 2.08 46 2.12 47 

Average 22.29 270.5 20.48 251.3 

Amount 4.46 54.1 4.10 50.3 

 

Based on the average results of each aspect of students' creative thinking in each class, it can be 

seen that the aspect with the highest percentage is the fluency aspect with a percentage of 72.5% for the 

experimental class and 65.3% for the control class. The aspect with the lowest percentage is the 
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flexibility aspect, which is 37% for the experimental class and 33% for the control class. The average 

number of students' cognitive assessment results from the five aspects of creative thinking abilities in 

the experimental class is higher than in the control class, which is 54.1% and 50.3%. 

The results of the observation can be seen from the student learning process which is assessed 

at each meeting. The data from the observation of students' creative thinking skills in the experimental 

class are as follows table 8. 

 

Table 8. Results of Students' Cognitive Assessment Based on Students' Creative Thinking Aspects 

Meeting Average Category 

1 56.80 Enough 

2 67.45 Good 

3 74.10 Good 

Average 66.12 Good 

 

Based on the results of observations of students' creative thinking abilities in the experimental 

class, there was an increase in each meeting. This can be seen from the average which is 56.80 in the 

fairly good category, 67.45 in the good category, and 74.10 in the good category. The data from the 

results of observations of students' creative thinking abilities in the control class can be seen in the 

following table. 

 

Table 9. Results of Observations on Creative Thinking Abilities in the Control Class 

Meeting Average Category 

1 49.50 Enough 

2 61.30 Good 

3 66.40 Good 

Average 59.07 Good 

 

Based on the results of observations of students' creative thinking abilities in the control class, 

there was an average increase in each consecutive meeting, namely 49.50 with a fairly good category, 

61.30 with a good category, and 66.40 with a good category. When compared to the total average of 

each class, it can be seen that the creative thinking abilities of students in the experimental class are 

greater than the control class, namely 66.12 with a good category and 59.07 with a good category. 

If viewed from the average results of observations of students' creative thinking abilities based 

on their aspects in the experimental class and control class, it can be seen as follows. The average data 

on the results of observations of students' creative thinking abilities based on their aspects in the 

experimental class are as follows. 

 

Table 10. Average Results of Observations of Students' Creative Thinking Abilities in the Experimental 

Class 

No 
Critical Thinking 

Aspects 

Meeting % 

Meeting 1 

% 

Meeting 2 

% 

Meeting 3 
% Average 

1 2 3 

1 

Sensitivity 

2.14 2.36 2.59 

51.89 58.71 71.21 60.61 2.42 
2 1.82 2.09 2.55 

3 2.27 2.59 3.14 

Average aspect 2.08 2.35 2.85 

4 Fluency 2.14 3.09 3.14 
53.41 63.63 85.23 67.42 2.88 

Average aspect 2.14 3.09 3.14 

5 
Flexibility 

2.18 2.86 2.86 

56.82 70.46 73.86 67.05 2.68 6 2.36 2.77 3.05 

Average aspect 2.27 2.815 2.96 

7 

Originality 

1.91 2.68 3 

53.03 61.36 70.08 61.49 2.46 
8 2.27 2.5 2.77 

9 2.18 2.18 2.64 

Average aspect 2.12 2.45 2.80 
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No 
Critical Thinking 

Aspects 

Meeting % 

Meeting 1 

% 

Meeting 2 

% 

Meeting 3 
% Average 

1 2 3 

10 Elaboration 2.18 2.55 2.55 
54.55 63.64 63.64 60.61 2.43 

Average aspect 2.18 2.55 2.55 

 

Based on the average results of the observation sheet of students' creative thinking abilities in 

the experimental class, it can be seen that the percentage of the sensitivity aspect is 60.61%, fluency 

67.42%, flexibility 67.05%, originality 61.49, and elaboration 60.61%. While in the control class, the 

average results of the observation sheet of students' creative thinking abilities can be seen as follows 

table 11. 

 

Table 11. Average Results of Observations of Students' Creative Thinking Abilities Based on Aspects 

in the Control Class 

No 
Critical Thinking 

Aspects 

Meeting % 

Meeting 1 

% 

Meeting 2 

% 

Meeting 3 
% Average 

1 2 3 

1 

Sensitivity 

1.59 2.18 2.59 

41.67 55.2 67.8 54.92 2.20 
2 1.5 2.14 2.45 

3 1.91 2.32 3.09 

Average aspect 1.67 2.21 2.71 

4 Fluency 2.09 2.82 2.73 
52.27 70.45 68.18 63.63 2.55 

Average aspect 2.09 2.82 2.73 

5 
Flexibility 

1.95 2.23 2.5 

50.57 57.39 69.32 59.09 2.36 6 2.09 2.36 3.05 

Average aspect 2.02 2.30 2.78 

7 

Originality 

1.82 2.41 2.05 

47.73 59.47 57.2 54.80 2.20 
8 2 2.5 2.5 

9 1.95 2.23 2.32 

Average aspect 1.92 2.38 2.29 

10 Elaboration 1.95 2.32 2.27 
46.59 57.95 56.82 53.79 2.18 

Average aspect 1.95 2.32 2.27 

 

Based on the average results of the observation sheet of creative thinking ability of control class 

students, the percentage obtained for each aspect of sensitivity was 54.92%, fluency 63.64%, flexibility 

59.09%, originality 54.80%, and elaboration 53.79%. The comparative depiction of the results of 

students' creative thinking ability in each aspect in the experimental class and the control class based on 

the observation sheet can be seen as follows. 

The hypothesis in this study is that there is a significant influence in the use of the TOTW 

model on students’ creative thinking skills in the buffer solution material, so to test the hypothesis, the t-

test is used on the condition that the data obtained are normally distributed and homogeneous. 

 

Table 12. Normality Test Results 

No. Data analyzed LCount (L0) 
LTable 

(α = 0.05) 
Description 

1. Experimental class posttest results 0.18799 0.180 Lcount < Ltable (Normal Data) 

2. Control class posttest results 0.17227 0.180 Lcount < Ltable (Normal Data) 

 

Homogeneity test is conducted to determine whether the data variance is homogeneous or not. 

The homogeneity test used in this study is the Fisher test. The results of the homogeneity test of the 

essay test data that have been obtained with Fcount <Ftable are 1.0649 <2.0841. So it can be concluded that 

the data is homogeneous. 

The t-test used is the right-hand test. The results of the hypothesis t-test calculation are as 

follows table 13. 
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Table 13. T-Test Results 

No. Data analyzed TCount 
LTable         

(α = 0.05) 
Description 

1. Pretest results of essay test 1.0649 2.0841 Tcount < ttable there is no influence 

2. Posttest results of essay test 1.7697 1.6819 Tcount > ttable there is influence 

 

The results of the t-test obtained with tcount > ttable are 1.7697 1.6819. So it can be concluded that 

there is a significant influence in the use of the TOTW model on students' creative thinking skills on the 

material of buffer solutions. The application of innovative learning methods such as the TOTW model 

in this study proves the importance of an approach that emphasizes student interactivity and creativity. 

This method does not only teach material, but also trains students to develop critical and creative 

thinking skills. In the context of modern education, this kind of approach is relevant to prepare students 

to face real-world challenges, where creative problem solving and adaptation to change are the keys to 

success (Gale et al., 2022; Nilimaa, 2023).  

Teachers play an important role in the success of learning models such as TOTW. The success 

of implementing this model is highly dependent on the teacher's ability to facilitate a learning process 

that actively involves students (Dewi, 2022; Rohmi & Wahyuni, 2024). Teachers need to create a 

conducive environment so that students feel comfortable exploring, expressing ideas, and working 

together with classmates (Saleem et al., 2021; Saroyan, 2021). In this study, the success of 

implementing this model can be an inspiration for other teachers to continue to develop their 

competence in using learning methods that are oriented towards developing student potential. 

One of the advantages of the TOTW model is its ability to develop students' cognitive and non-

cognitive aspects simultaneously. In addition to improving creative thinking skills, this method also 

trains students' communication, cooperation, and emotional management skills (Barevičiūtė et al., 2023; 

Stanikzai, 2023). The interactions that occur during the learning process allow students to learn from 

each other, creating a more lively classroom dynamic (Li & Xue, 2023; Mustoip et al., 2024). Thus, this 

model not only improves academic achievement but also shapes students' character to become lifelong 

learners. Although the TOTW model shows promising results, its implementation is not free from 

challenges. Constraints such as time constraints, student readiness, and teacher skills in implementing 

this model are issues that need to be considered (Silva et al., 2021; Zou et al., 2021).  

Therefore, further training is needed for teachers to master this method optimally. In addition, 

the development of relevant and interesting teaching materials is also a supporting factor for the success 

of this model. By overcoming these challenges, the TOTW model has the potential to be applied more 

widely in various learning contexts. 

The results of this study provide important implications for education policy makers to 

encourage the use of innovative learning methods. The curriculum must be designed in such a way that 

it provides space for the application of models that are oriented towards the development of high-level 

thinking skills. In addition, investment in teacher training, provision of supporting resources, and 

integration of technology in learning can further strengthen the effectiveness of these methods. Thus, 

education can be transformed to be more relevant, responsive, and adaptive to the needs of students and 

future society. 

CONCLUSION 

Based on the results of the research and discussion that have been carried out, the research 

conclusion is that the application of the TOTW model can significantly influence students' creative 

thinking skills on the material on buffer solutions in grade XI of Senior High School. This study makes 

a significant contribution in demonstrating the effectiveness of the TOTW model in improving students' 

creative thinking skills, but there are some limitations that need to be considered. One limitation is the 

scope of the study which only covers one school with a limited number of samples, so the results may 

be less generalizable to a wider population. In addition, this study only focuses on the material of buffer 

solutions, while the application of the TOTW model to other chemistry topics or different subjects has 

not been explored. For further research, it is recommended that this model be applied to various subjects 

and different levels of education to test the consistency of its effectiveness. Further research can also 

explore the integration of technology in the TOTW model to create a more dynamic learning 
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environment, as well as considering other variables such as student motivation and individual learning 

styles to provide more comprehensive insights. 
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